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... Standardisation. A basic A.C.'D.C. generating system is installed in the ARGOSY, 
AVRO 748, FRIENDSHIP and GULFSTREAM ensuring similar servicing on a world-wide basis. The latest 
system in this range is the SOLID ROTOR ALTERNATOR. 


: ts enter ys CR 
OL ee a 
eee aes 
; eo Pee . - 
a ae en 7 
: <i Beto Save oa 
ae a: 
ne ee ze ; 3 
[ a ‘4 Ve 
5 vee f “ 
. 2 ‘ “ial a 
q ; R ty , ii ih ins 
7 ) ee. . 
3 
Ve 
y a 
is 
: ca 
. . 
3 
“a — a 
—_— i 2 : ei 
eon , ——- bo aS ee 
pate ears Co Re » 
: » ‘ies sie itis tik pie a a & 
; ° : ae 
liao en ee aan e-- 
bY tis 
eae 
ior 
ve 
ba 
ba 
: a9 
. he Ef a 
2 bs = a ae 
—_ wv ; : * 
: ; — 
. Pm reece a 
j a Rone 
} 4 
: 1a 
—r —e ay 
. ome costae Rare 2 > ae ee 
po 2 = bes | 
eee a bhi eaaeemel v—_ Peis 
o aban. a Se = a : ee, ie 
‘ a aan . keg 
ose eeceampae acs -— | a 
—_ Sc il . & . oy 
a¢ 
aie ; 
; ae 
= pees * ne 
_ s ao 
. sshwtngs , } e 
~~ * Pi Nin = ; — Se _ ’ cae 
= A Wises : a tae htPAE Sc. | Noe 
~ pen ts" Rix: i Peas ° 2 "t8 
- ; aera or a : ty tt 
" a ei, ee: Boe 
see. , ee en eee ey, i, 
wa ea on = eg * 8 
eae pore ae Re : i ies eee 
: ? me ee — Ce. * Be 
ane > ‘a. ATS ae 
oD 
aos 
so 
; mtiae 
Wiese e 
ae 
: = 
ta o~ 3 : 
at we MN “us 
= Tig ae , Ste 
: a \ on : A 
<i | « 3 est": 
* anal ee ar 
ee A Em: 
q 3 M . 5 id 
Peay ks alg 
= Wyle C . - : pe 
: " re te : 2 
>: a , ag 
ee aan ~ 96 
Mes fe ey 
, Ea 
Bi 
i ae 6 Sees a = eS cee | g 
- 3S Sn et = take en aS ‘ at - oe ore 
aes ; , es if ea i cu =e i ; 2 a Be il tei 
aes em oe ee is ae ass BS Se i 2] es 
ie ™ ‘ al a fir. : 4, io . . ae + 
. 2 s a rr setae eae sin ee Gn: 
& . es ; @ Se ae i = a 4 haere 
Es . ; RR a Cae 
; ; i ices wees paae Craee es: og se ee 
c : ee ee es leo i re: 
arenes - - . — . seats eae it re A ee eee lg aie 2 +. 
: j —— oo ad bes oe |e EE Naa 6 : mer, 
TZ su : : a as ae Cs 
eee 2B —— Dou 
: eee : : Se Pgh ne oe 


THE AEROPLANE AUGUST 17, 1961 
and ASTRONAUTICS 


Ekco transistorised airborne 
Weather Radar systems 
are designed for all types of 
modern aircraft 


STANDARD The standard Type E190 radar, as sup- 
plied or scheduled for many of the world’s latest 
airliners, consists ofascanner, transmitter/receiver 
and indicator and weighs under 60 lb. 
LIGHTWEIGHT By using a new, lighter scanner, we 
have reduced the weight to 46 lb. which makes the 
equipment suitable for installation in smaller 
executive and private aircraft. 

DUPLICATE The Ekco Duplicate System has a total 
weight of only 103 l1b.—less than half that of other 
single systems. It provides full ‘fail-safe’ conditions, 
either transmitter receiver unit operating with 


Sey alegre ey either indicator unit. 
opt a 
a To simplify servicing, 
; the basic electronic units are 
common to all systems. 


See the Ekco Weather Radar Systems on our Stand 
193 194 at Farnborough, together with 
Automatic VHF DF Equipment and Transistor Inverters. 


KCO 


ahead in electronics for aviation 


EKCO ELECTRONICS LTD «SOUTHEND-ON-SEA « ESSEX « TELEPHONE SOUTHEND 49491 
| WPS-376 


Second class postage paid at New York. N.Y. 
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U.S.NAVY-SIKORSKY HSS-2 SPEEDS TO NEW WORLD RECORD 


On May 17th at Bradley Field, Connecticut, U.S. Navy 
pilots in a Sikorsky HSS-2 crossed the finish marker on 
a three-kilometer straight line course to set a new world 
helicopter speed record. The speed: 310.4 kilometers an 
hour—41.5 kilometers an hour faster than the previous 
record set by a Russian Mil-6 over a 100-kilometer closed 
circuit in 1959. This was the first official speed test of 


the new generation of Sikorsky twin-turbine helicopters. 
The boat-hulled HSS-2, which flew in its standard con- 
figuration, soon goes into fleet service with the U.S. Navy 
as a key weapon in anti-submarine warfare defenses. It is 
the world’s most advanced helicopter weapons system— 
and now the world’s fastest helicopter as well. 


United Aircraft International 


East Hartford 8, Connecticut, U.S.A. 


Pontes ay KORSKY ©, b 
as) “=! ‘nomen 
Se” © 


European Headquarters: 3/5 Warwick House Street, London S.W. 1, England 
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AUTOMOTIVE < AUTOMOTIVE PRODUCTS COMPANY LTD., Leamington Spa, Warwickshire 
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Book your chauffeur-driven car 
NOW by ringing TERminus 2898 


BY HENRI HEGENER 


NOW ON SALE 
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Over 100,000 words, b spare ee | 
400 photographs, 48 VORRSR-THE BAR 
‘la scale 3-view tone ¢ Sa ee net 
wees over 200 i 
okker types reviewed. 
Here, in one 224-page 
volume, is told the * 
whole story of Fokker’s , 
youth and early experi- 
ments; his rapid rise 
to fame during the 
1914-1918 war when he 
designed and produced 
for the German Air 
Service; his removal to | Ek 
Holland after that war 
os P 4 ee genni aiveratt Induntry. and the story { 
is firm in the c 

sitar the chem of the Fokker firm to date. ‘ 
> wide use of his aircraft Size is 84” x 114", 224 pages > 
, in the inauguration and cloth bound, weight is 24 Ib., ¢ 
» development of interna- ye WritetoDept.AP/FO § 
§ tional air lines; his or illustrated leaflet describing | 
entry into the American fully contents of this book. ; 

TELEX: 21433 


HARLEYFORD PUBLICATIONS LTD. : 
$ LETCHWORTH, HERTFORDSHIRE, ENGLAND | ADASTRAL HOUSE 
rs LAPS EERIE TE TEI ooo NUTFIELD- REDHILL: SURREY 


LIMITED 
7, HERBRAND STREET, LONDON, W.C.! 


{| MILLER AVIATION +>. 
A summer of the Www group of companies 
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TEL.: REDHILL 5050 CABLES: SASCO-REDHILL- TELEX 
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A. Cockpit Address Amplifier 
UA 6005 — 2 off 


Cabin Address Amplifier 
UA 6000 — 2 off 


Junction Box UA 6054 — 1 off 


wo 


— 


OTHER VC10 EQUIPMENT 
NOT ILLUSTRATED INCLUDES : 


Sub-junction Box UA 6052 — 1 off 
Cabin Address Pre-amplifier 

UA 6066 — 3 off 

Fader Junction Box 

UA 6067 — 1 off 

Ground Crew Amplifier 

UA 6071 —1 off 


D. Station Box 
UA 6021/1 —5 off 

E. Microphone Selector Box 
UA 6081 — 6 off 

F. Ground Crew Jack Box 
UA 6075 — 11 off 


YOULL FI 


COMMUNICATION CONTROL, INTERCOM & CABIN ADDRESS 


The versatility of Ultra Type UA 60 Communication control and intercom equip- 


a 
eee a rn the ment is clearly indicated by the variety of aircraft for which it has been specified, 
ranging from the Westland Scout helicopter, with seven services, to the Short 


Vi KERS Bros. and Harland Belfast transport aircraft with thirty-one. And it is equally 


suitable for American and British radio installations. Audio diffusion amplifiers 
VC 1 CO* range from a2-watt cockpit address type—with integral, but detachable, speaker 
—toa60-watt unit developed for use in the Vickers VC10 passenger address system. 


* Announcement by courtesy of Vickers-Armstrongs (Aircraft) Limited 


Please send for brochure 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE-LONDON : WS: Telephone ACOrn 3434 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION - DATA PROCESSING EQUIPMENT 
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Whichever 

way 

it 
stakes air 3 


The Hawker P.1127 vertical take-off strike aircraft. Its hydraulically-powered flying controls are made by Falrey's Hydraulics Division. 


off ... Fairey make the power controls for it 


= | 

: FOR... j 

ve VTOL (P. 1127 and Rotodyne) PHOTO-RECCE. (Canberra PR.9) | 
HELICOPTER (Belvedere) TRAINING (Fiat G.82) | 

: CIVIL (D.H. Trident) RESEARCH (F.D.2) 

of FIGHTER (Hunter and Fiat G.91) ANTI-SUB. (Gannet) and ll 

: TRANSPORT (Beverley) STRIKE (Scimitar) 

... AIRCRAFT 


: Fairey's Hydraulics Division has made more hydraulic 
power control units than any other company in the world. 


Fairey Engineering Ltd wvorscuics vision. neston - mootesex 


A member of The Fairey Group of Companies. 
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On Not Shooting the Pilot 


It used to be a practice in the West when it was ruder, if not wilder, 
than it is now, to display a notice exhorting the audience not to shoot 
the pianist as he was doing his best. There has recently been a 
noticeable tendency to discharge firearms far too close to the heads 
of pilots of airliners, not, however, because their standards of perfor- 
mance are inadequate by hyper-discriminating passengers but for much 
more lawless reasons, exactly analogous to piracy on the high seas. 
And, of course, it is along analogous lines that the responsible 
authorities will have to act. 


Those of us who have grown up with civil aviation have grown up 
with freedom of access to the flight deck-—which is only unfrightening 
because it has become so familiar. Yet in other forms of transport 
access to the man at the wheel is rather more restricted. 


The nerve-centre of a locomotive is certainly out of the passengers’ 
sight and even in a corridor train out of reach. Anyone who wished to 
get at the driver of an express train would have to get across the coal 
tender. In modern diesel-engined trains, it is true, the driver’s privacy 
has been reduced to that ensured by a sheet of plate glass. 


Access to a liner’s bridge needs some determined barrage-bursting 
by passengers, but this has been done by pirates and will no doubt be 
done again. Yet the contrast remains. 


In most airliners the door between the passengers’ cabin and the 
flight deck is more often open than shut. Perhaps on longer flights this 
is more to give the flight crew a chance to go aft than for passengers 
to go forward. Nevertheless, passenger morale, in general, seems more 
likely to be enhanced by shutting off the flight deck than making access 
easy. And no doubt airlines will move towards such a decision. 


But to lock the flight crew on the flight deck is not going to ensure 
their complete protection against determined armed men. By the 
nature of their construction pressurized craft of light alloy are not easy 
to render shot-proof. For the same reason the provision of armed 
guards to shoot it out with desperadoes is not calculated to make much 
appeal to nervous passengers either. And the IATA facilitation 
committee is likely to take a poor view of regulations requiring the 
“ frisking ” of passengers before embarkation. 


As a first step, nevertheless, it would seem reasonable to seal off the 
flight deck from the cabin. This would at least make it more difficult 
to press a gun in the pilot’s back. 


Why the Mystery ? 

No one interested in such matters can fail to be impressed by the 
Russian successes in putting man into orbit and in effecting successful 
recovery. Likewise one is impressed with the degree of reticence 
shown about technical details of the achievement. It is fascinating to 
speculate, for instance, about the means employed to put Vostok I and 
Vostok II on terra firma. Why have the Russians given no information 
about the manner in which this was done? 
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THE AEROPLANE 168 


and ASTRONAUTICS 


Matters of Moment 


In this Issue 


i ie technical effort that goes into a present-day transport 
aeroplane and the new thinking which has been applied 
to one of the new British turbojet airliners are indicated 
on pp. 181-186. On these pages artist J. H. Clark “ describes,” 
in his own characteristic way, the details of the VC10's control 
systems, and associated test rig, in four pages of perspective and 
schematic drawings. These are accompanied by an article 
explaining the philosophies which lie behind the design of the 
systems. : 

On pp. 188-189 will be found most of the technical and other 
information which has so far become available about the 
25-hour, 17-orbit “ flight” by Major Titov in Vostok II which 
was initially reported on p. 143 in last week's issue. 

The flight assessment (No. 103 in the series) of the Cessna 
185 Skywagon on pp. 178-180 is especially informative in that 
its author, John Fricker, flew the 185 in the International 
Business and Touring Aircraft Competition and its performance 
and characteristics are described in relation to this competition. 

The final selection of three sites from which London’s heli- 
port may be chosen are shown in air-to-ground photographs, 
with the approximate areas likely to be needed, on p. 175. 

Wren has been away on holiday but he has left us a drawing 
(p. 191) which helps, as always, to put aviation into a new kind 
of perspective. 


New Atlas Launched 


IRST of the Atlas F series ICBMs was launched from Cape 

Canaveral on Aug. 9. Aimed at an impact point near 
Ascension Island, the first R. and D. model reached a speed 
of about 15,000 m.p.h. and travelled more than 5,000 miles. 

Atlas F, which will be capable of carrying a heavy nuclear 
warhead at least 6,300 miles, employs storable propellents 
thereby greatly enhancing the missile’s reaction time. It will 
be housed in underground “ silos.” The three engines—central 
sustainer plus two lateral boosters—have a combined thrust of 
approximately 389,000 Ib. compared with about 360,000 lb. for 
earlier models. 


Piracy at High Level 


{ERE were two more cases last week in which armed 
passengers took over, or attempted to take over, airliners 
flying on normal scheduled services. A Pan American DC-8 
which had taken off from Mexico City on its way to Panama 
City was forced to “divert” to Havana on Aug. 9 and there 
was a gun battle on board a Cuban airliner which was force- 
landed by the wounded co-pilot. In the previous week, on 
Aug. 3, a 707 was put down at El Paso, Texas, after being 
taken over by gunmen. 
Only in the case of the Cuban airliner was there any loss 
of life. This fact must be attributed to the skill and good 
sense of the flight crews concerned. In most displeasing 


circumstances the two turbojets were put down at airports 
which were at least mildly unsuitable for such aircraft, and 
the crews obviously kept their heads and appreciated the 
probably disastrous consequences of serious resistance, 
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The prospects of gun play, or even of unarmed tussles, on 
the flight deck of a turbojet transport do not bear thinking 
about. Neither the locking of flight-deck doors nor the carry- 
ing of arms by crews can be considered seriously as a means 
of dealing with possible airborne outbreaks of violence. 

Incidentally, most of the reports of these unfortunate events 
have described the pirates as “hi-jackers.” This word was 
coined in the U.S.A. during the 1920s to describe the members 
of one criminal group which appropriated the illicit property 
(usually bootleg liquor) of another equally criminal group. 
The word is hardly applicable to the recent events. 


Whitworth Gloster Aircraft 
WO of the companies within the original Hawker Siddeley 
Group—and among the oldest units in the aircraft industry 

-are to be combined. They are Sir W. G. Armstrong 
Whitworth Aircraft (formed in 1921) and the Gloster Aircraft 
Company (formed in 1915). The combined company will be 
known as Whitworth Gloster Aircraft, Ltd. 

The two companies have, in fact, been working in fairly close 
co-operation for some years. Both factories worked on the 
Gloster Meteor and Javelin. At present both are building com- 
ponents for the Avro Vulcan bomber and the Avro 748 turbo- 
prop transport, and Gloster Aircraft has been doing work for 
Armstrong Whitworth on the A.W.650 Argosy freighter. The 
two factories are about 60 miles apart. 

The chairman of the new company will be Mr. Hugh 
Burroughes, who is chairman of Gloster Aircraft, and the man- 
aging director will be Mr. W. S. D. Lockwood, the managing 
director of Armstrong Whitworth. 


Boeing and the SST 


8 agpelanoracee comments on supersonic transport prospects 
appeared in an article in the July issue of the Boeing 
Magazine by the company’s president, Mr. William M. Allen. 

“Work,” Mr. Allen writes, “could begin tomorrow on a 
supersonic transport for purposes of international prestige; but 
if our objective is to enter a United States supersonic aeroplane 
in the world airline market, it must be competitive; it must be 
superior. Before we can make such an entry, we have ahead 
a formidable list of research projects. 

“ Thus, the question is not whether such an aeroplane wil! 
be constructed, but when, by whom and under whose auspices. 
The cost, whoever shares in it, will be high. Our present 
estimates place the dollar outlay required to design, construct 
and flight-test a prototype supersonic transport at approximately 
$100 million, exclusive of engines. 

“ The time required to do the job may well be a function of 
the research effort made before prototype construction begins; 
if we assume that the major research problems would be well 
toward solution in two years, the airlines could have supersonic 
transports in operation by the end of this decade. 

“If the time factor is too greatly compressed, there will be 
insufficient room for discovering errors and making adjustments 
in production. If we wait too long, we could see our national 
position in this field deteriorate very quickly. Technical judg- 
ments on the timing of a start are critical. . . . 

“ As we see the supersonic transport today—with an expen- 
diture curve rising to $700 or $800 million before delivery of 
the first aeroplane to the airlines—the Boeing Company is 
clearly not prepared to undertake the development alone. 

“It is arithmetic of that order which has inclined government, 


RED TOP TRIALS.—To 
conduct field trials with 
the D.H. Red Top AAM 
—— system, Short 

ros. & Harland have 
modified this Canberra 
PR.Mk.9. Known as the 
Short SC.9 it will be used 
to gather infra-red data 
on various target 
characteristics in different 
environments, and to 
evaluate target detection 

systems. 
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TWO INTO ONE.—These pictures show stages in the operation of loading two F-104Gs into a Canadair CL-44. On the right, 
one of the two fuselages is lifted by the electric winches of a portable elevator (developed by Canadair) and its undercarriage 


is retracted. 


to the cradle, which is raised by the platform to sill height. 


The elevator platform (seen in the picture on the left) and cradle are then added, and the fuselage is lowered on 
Left, two sets of F-104 wings and tailplanes are loaded. The 


demonstration was arranged to show the ability of the Forty-four to airlift these fighters across the Atlantic. 


as well as many in the industry, toward the view that govern- 
ment financing would be necessary to the development of the 
aeroplane. eee 

“ If, hypothetically, we assume government participation our 
[Boeing] present judgment is that certain ground rules should 
obtain if the best results are to be secured: 

‘“ First, the airlines should be involved early in such a project 
and should play a decisive réle in determining the character 
of both the project and its ultimate product 

* Second, any realistic evaluation would require direct com- 
parisons of two or more flying prototypes. In a word, com- 
petition is the key to securing a superior product and this 
should be a competitive enterprise to the maximum extent 
possible. 

“ Third, each competing company should have a substantial 
financial investment in the project. 

* And lastly, the government should keep itself removed from 
technical direction of the project. 

“Competition in the aircraft industry is of the hard variety- 
we believe it produces the best results and we are not anxious 
to see it diminished. Nor are we anxious to see large amounts 
of government money invested now in hardware; the research 
problems should be given first priority. 

“Our own experience tells us that whether to be first, or to 
be a close second with a superior product, is part of the 
challenge of the aircraft business, and the experience of the 
entire industry is that, in the short run or the long, the best 
aeroplane will dominate.” 


Overseas in Liquidation 


VERSEAS AVIATION (C.1.), LTD., one of the larger 
British independent airlines, applied to go into voluntary 
liquidation on Aug. 15. This move followed the action of the 


British Petroleum Company and Rolls-Royce, Ltd., who 
announced on Aug. 14 that they were petitioning for the 
compulsory winding-up of the company. On Aug. 13, B.P. 


had stopped all supplies of aviation fuel to this company. 

According to the statement by the petitioners, Overseas 
Aviation (C.1.) owes B.P. about £250,000 and Rolls-Royce a 
comparable amount, respectively for fuel supplies and for 
engine repair and overhaul. The statement speaks of months of 
negotiation, during which time the debt had increased. Over- 
seas had recently been paying B.P. £2,000 a day, but according 
to the latter company this only covered the daily fuel supplies 
and did not help to reduce the debt. 

An examination of the trading position by “a firm of 
international accountants” indicated that the losses were 
continuing and, after taking legal advice, B.P. and Rolls-Royce 
decided that “in the interests of the travelling public and the 
other creditors, the matter should be brought to a head.” Some 
of the conclusions in this auditors’ report are challenged by 
Overseas Aviation (C.I.). 

The company which is in liquidation is one of three of which 
Mr. Ronald Myhill is chairman; the others, not at present 


affected, are Overseas Aviation, Ltd., and Overseas Aviation 
Engineering (G.B.), Ltd. The parent company was registered 
in Jersey in February, 1958, with a nominal authorized capital 
of £5,000. The fleet of these companies totals 40 aircraft—15 
ex-T.C.A. North Stars, nine ex-B.O.A.C. Argonauts, seven 
Vikings, five ex-B.E.A. Argonauts and four Doves. Only about 
half these aircraft have been operating in recent months, 
including some on lease-purchase by foreign operators. Others 
are leased by Overseas Aviation (C.I.) from Overseas Aviation, 
(Ltd.). The purchase of many of these aircraft was financed 
through Lombank, which is said to have some £200,000-worth 
of hire-purchase agreements with the company. 

One immediate consequence of the liquidation move was 
that between 5,000 and 6,000 holidaymakers flown to European 
destinations by Overseas were stranded. As we went to press, 
arrangements were being discussed for another independent 
operator to use Overseas’ aircraft to bring these passengers 
home, and B.E.A. and Cunard Eagle had offered to accept 
cheques or even [.0.U.s from returning passengers short of 
cash. 


25 Years an Air Correspondent 


ONALD SELBEY WALKER, 57, who died in London on 

Aug. 13, was an air correspondent of long standing. After 
journalistic experience in Australia he came to London and 
joined the News Chronicle in 1933, whose air correspondent 
he remained until 1956. Later he became air correspondent to 
the Daily Express until 1958. 

As war correspondent he went to France with the A.A.S.F. 
later to North Africa and Italy. It seems unlikely that he learnt 
to fly, as some reports said, on a Farman biplane, in view of 
the fact that in the hey-day of this aircraft he would have been 
but a schoolboy. It seems that where he learnt to fly was at 
Reading in the ‘thirties. 

His friends will remember him as the gay and amusing 
companion which he knew well how to be. 


Tragedy at Stavanger 


AST week's accident near Stavanger, Norway, was especially 
tragic because of the communal nature of the loss of life. 
A similar accident to an aircraft on scheduled service would 
have caused the same total of distress—but this would have had 
less of an impact because the victims would have come from 
different parts of the world. The 34 Croydon schoolboys and 
two masters, who, with the crew of three, were killed, came from 
a comparatively small community and from one school. 

The Cunard Eagle Viking (G-AHPM) had flown from 
London and was about to be brought in on an instrument 
approach to Sola Airport, Stavanger. It had left Heathrow at 
2.30 p.m. (B.S.T.) on Aug. 9 after a five-hour delay because of 
ignition trouble. The flight had apparently been routine, but 
the weather at Stavanger was poor, with rain and gale-force 
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FIFTY YEARS FLYING.—Since his first flight at the Bristol School of Flying in 
1912 Lord Baillieu, president of the Dunlop Rubber Company and chairman of 
the English-Speaking Union, has flown more than one million miles. Lady Baillieu, 
then Miss Clark, flew with Henri Jullerot on the same occasion (right). Last week 
in London, (above |. to r.) Lord and Lady Baillieu were presented with commem- 
orative plaques by Mr. G. W. Armstrong of United Airlines as was Miss L. E. 
Watson, personal assistant to Lord Bailleau, who acted as chairman of Fairey 
Aviation Company, from November 1943 to May 1945. 


west winds, and, according to reports, there had been a fairly 
sudden 20-millibar drop (equivalent to 600 ft.) in barometric 
pressure. 

The last message from the captain was to the effect that he 
was at 2,000 ft. and was going to make an instrument let-down. 
The Viking hit the summit of Holtahei mountain (1,800 ft.), 
which is about 21 miles north-east of Sola Airport. 


Dr. A. E. Slater writes :— 

At 18.00 hrs. on August 9, 35 minutes after last radio contact 
with the Viking, the weather chart showed a depression centred 
about 150 miles to the north and a S.S.W. surface wind of 
20 knots at Stavanger. The spacing of the isobars, however, 
would have given a 50-knot “ gradient” wind from S.W. at 
about 2,000 ft. at Holtahei, but from W.S.W. only 60 miles 
farther south. 

Six hours earlier the Stavanger surface wind had been from 
S. by E., 25 knots, and the gradient wind would have been 
from about S. As the centre of the depression passed by less 
than 100 miles to the west, the wind would have veered rather 
quickly as the aeroplane was approaching Norway, and this 
could well be the reason why the pilot drifted to east of track. 
In addition, photographs of the wreckage show the sea down 
on the right, suggesting that the aircraft hit the mountain when 
flying from the N.E.; if so, there would have been the addi- 
tional hazard of a strong downcurrent to leeward of the 
mountain. 
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A drawing, based on Meteorological Office charts, of the 
weather at 18.00 hrs. on Aug. 9 (see comments above). 
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Retirement from Vickers 


HE aircraft industry loses one of its “* originals * on Aug. 31 
when the deputy managing director of Vickers-Armstrongs 
(Aircraft), Mr. T. Gammon, O.B.E., retires after more than 50 
years of service in engineering. He has been associated with 
the Vickers group throughout his working life, serving his 
apprenticeship, completed in 1912, with the original firm of 
Vickers Sons and Maxim at Erith. 

Armament was his first concern, in World War I and until 
1938; he was Vickers’ Dartford works manager for 19 years. 
Then followed a transfer to Weybridge where, early in 1940, 
he was appointed works manager. At that time Weybridge 
was fully geared for Wellington production. Other important 
wartime activities were that of vice-chairman of a region of the 
Emergency Services Organization which secured continuance 
of production despite enemy bombing and as a member of 
the M.A.P.’s London and South Eastern Regional Board for 
Industry. He was awarded the O.B.E. in 1953. 

More latterly Mr. Gammon has been general manager at 
Weybridge at the time of the development and production of 
the Valiant and Viscount and in 1955 took up his present 
appointment. For several years he was a director of Vickers- 
Armstrongs, Ltd. He is a council member both of the 
S.B.A.C. and of Aircraft Research Association. 


THE AEROPLANE’S First Backer 


IR VICTOR SASSOON, who died in the Bahamas on 

Aug. 12 at the age of 79, took an early interest in aviation. 
The obituary notice in The Times mentions his participation 
in the Grand Prix of the Aero Club of France in 1912 and 
his accident whilst serving with the R.F.C. in World War I. 
However, before that he had put up the money to form Tue 
AEROPLANE, which started on Jne. 8, 1911. The story was 
told in “ Bouverie Street to Bowling Green Lane ” by the late 
Charles Grey, founder editor of THe AEROPLANE:— 

“One day, as I was sitting in the Aero Club (not yet Royal), 
E. V. Sassoon (now Sir Victor), who at that time was running the 
Universal Aviation Company, jokingly known as the Universal 
Destruction Company, at Brooklands, purely as a philanthropic and 
sporting venture, remarked what a pity it was that the old blue- 
covered Aero had ceased as a weekly, and asked me whether another 
paper on the same lines was possible. I said that I thought it 
was if somebody would raise enough money to get it going. We 
talked it over, and he told me to go and find out how much would 
be wanted. ; 

“ After seeing various printers and publishers and block-makers, 
I came to the conclusion that with strict economy one could get 
such a paper going, and by the time one had lost about £1,000 it 
would probably be just paying its way. I took the figures to 
Sassoon, and he agreed to put up £1,000. 

* aa * 


“Somewhere about the end of 1911, the senior directors of the 
Sassoon concern, very wisely according to their lights, told 
E. V. Sassoon that he had got to quit this silly air business, on 
which he had spent a lot of money, and settle down to steady 
business. At that time we had spent £600 of his promised £1,000. 
Very regretfully he had to obey the family’s orders.” 

But by that time others had seen the possibilities and money 
was forthcoming from other sources, 
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OPtional Reading—7 


AUGUST 17, 


O United Research Inc. advises, in a private report made 
for the Harding Township, N.J., that New York will not 
need another airline airport by 1965! This reads strangely to 
me for two reasons. First, the date: if New York is not going 
to want a new airport in 1965, but is likely to do so in 1966, 
someone had better say so now and start to get on with the job. 
Secondly, it is difficult to see that the report has given enough 
weight to the air traffic control problem. It is one thing to 
work out the potential acceptance rate of a runway but quite 
another to work it out for an airway. In this connection much 
reliance appears to have been placed on progress towards 
automatic traffic control and the assumption made that the 
actual gains will be 50% of the potential. All I can say here 
is that it is a very good man who can say to what degree air 
traffic control automation will be practicable in 1965; to make 
a guess and then halve it is a very doubtful piece of mathe- 
matics. 

The report does, however, contemplate the possibility of 
another airport for “ general aviation,” i.e., executive traffic 
and the like. This would, indeed, provide a great relief for 
the existing three airports. But would it provide any relief for 
the airways serving them? And would it help the airlines who 
now have to restrict their payload, or the pilots who have to 
take-off down wind in order to satisfy noise abatement pro- 
cedures? And only the other day I heard of a jet held down 
for two hours before being given clearance to its cruising 
altitude. These are the fundamentals of the problem. 

But unfortunately it is these problems for which one can 
see no practicable solution within 10 miles of New York; the 
fine fishnetting of the horizontal airways is a barrier which, radar 
assistance regardless, will always impede any free flow of 
traffic up to and down from the upper airways. The result 
after automation may well be, as it is now, holding en route as 
well as in the terminal area. Now the point here is, if one is 
going to have to add 40 minutes to the journey in order to 
comply with air traffic control requirements, would it not be 
cheaper for everybody to spend that 40 minutes on the ground 
proceeding to an airport 20 miles farther out from town? 

And what an airport it could be! There would be a new 
rail (mono-rail?) link, with Customs on board (saving 25 of 
the lost 40 minutes), taking the passengers direct to the aircraft 
(saving the other 15 minutes) and dropping them and the 
baggage (already packed in containers) into top hatches of 
the jets, the latter having started their engines when the train 
drew in at the station. This procedure would be possible 
because the pilots would be assured not only of the time of 
arrival of the passengers but also of a direct air traffic clearance 
out and up. This is what might be provided at a site 30 miles 
from Manhattan—but not at one which is 10 miles distant. 

A little way out the horizontal airways’ fishnetting takes on a 
wider mesh and you can poke several good fishing rods through 
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it. (I prefer to use the analogy of the fishing rod to convey 
the idea of a long tapering channel; in real life it would, 
of course, have a rectangular not a circular cross-section.) For 
each main jet route place the thin end on top of a VOR/DME 
facility 10 miles from the airport, the thick about 100 miles 
out in the general direction of the traffic, this end resting 
18,000 ft. above a second VOR/DME station (or something better); 
the * rods” for each main route are in pairs, thin ends 10 miles 
on either side of the airport—and thick ends of each pair 
converging so as to be vertically over each other at the 100-mile 
point. The lower one carries the outbound traffic and need not 
expand more than 2,000-3,000 ft. vertically at the 100-mile 
station, nor be higher there than 18,000 ft.; climbing within 
this airspace the jet would not suffer any serious economic 
penalty. The “rod” above it carries the inbound traffic and 
would be somewhat deeper (6,000 ft.) at the 100-mile station— 
this, of course, to accommodate a variety of let-down rates. 

To maintain adequate separation all you have to do is to 
keep each stream of jet traffic to its respective “ rod” and keep 
the surrounding piston traffic to its horizontal fishnet. By 
suitably placing the thin ends of the “rods” you can provide 
a cushion of vertical separation for the outer portion of the 
terminal area and of horizontal separation for the inner. By a 
system of switching the direction of traffic and the corresponding 
“rods” you can arrange for most flights to have near straight-in 
landings and straight-out departures. 

And what about the equipment for this? After all, it is 
somewhat tricky to base separation on an assumed rate of 
climb or descent: does the system depend on the installation of 
height-indicating radar? No, it calls for no new equipment on 
the ground; the only new equipment needed is in the air: this is 
a cockpit instrument to take feeds from the inner or outer 
VOR/DME facility and the altimeter and combine them to give 
a prescribed ascent or descent path. As a safeguard against 
altimeter mis-setting, etc., one would have a pencil-beam radar 
with a controller looking up each “rod” and another radar 
man would be needed to scare off any straying horizontal 
traffic—but on the whole the radar service would be purely 
monitoring, which is its natural function. 

The only further suggestion I would make is that, when 
trying this during your holiday, the shrimp net can be used by 
bending the wire rim at right angles to the handle; but you 
should remove the end joint of the fishing rod before sticking 
it in the sand. Also, you do not restrict your thoughts to New 
York. Try Stansted.—C.C.J. 


and unknown at the time to the author, the 
Port of New York Authority has made available ts own (semi-official) report 
on the future traffic capacity of its airport system. In the comprehensive 
volume just issued some 17 possible sites are surveyed and a prediction made 
of the handling capacity of the air routes. The latter indicates that they 
will indeed be swamped by 1965. 

The conclusion invited is the establishment of a new airport (jets only?) at 
Morris County (44 min. by road from Manhattan), a site favoured mainly 
because of its ability to use a new set of traffic lanes which would give the 
minimum interference with the existing network. If P.N.Y.A. and the F.A.A. 
can together work out an oblique airway pattern, as outlined in the above 
article, it looks as if we will all agree 


Since the above was written, 


Stewart Scott-Hall 


ANY will join with us in mourning the untimely death in 

Melbourne on Aug. 4 at the early age of 56 of Mr. Stewart 
Scott-Hall, who had been head of the U.K. Defence Research 
and Supply Staff in Australia, and scientific adviser to the 
High Commissioner since the end of 1959. Appointed C.B. in 
1950 he was Fellow of the City and Guilds Institute, of the 
Royal Aeronautical Society, of the U.S. Institute of Aerospace 
Sciences and of the British Interplanetary Society. 

Educated at Eastbourne College, he went to Imperial College 
where he obtained his D.1.C. and an M.Sc at London University. 
He was Busk Memorial Scholar for 1925-26. He joined the 
Aerodynamics Department of the R.A.E. in 1927 as a Junior 
Scientific Officer. While there he had to jump (in September, 
1929) from an A.W.A. Ape experimental aircraft (of which three 
were built), as did his pilot, Fit. Lt. David Bonham-Carter, 
who came down in time to see his machine crash close by. 

From Farnborough he went to the A. and A.E.E., Martlesham 
Heath 1929-33: thereafter he was Resident Technical Officer, 
Vickers-Supermarine, Ltd., 1933-37; in charge, Orfordness 
Ballistics Laboratory, 1937-39; Technical Assistant to Director- 
General of Aircraft Production, M.A.P., 1940-41; Head of 
Armament Dept., R.A.E. Farnborough, 1941-44; Superintendent 
of Performance Testing. A. and A.E.E., Boscombe Down, 
1944-46; Dir.-Gen. Technical Development (Air), 1946-52; Head 
M.o.S., Staff, B.J.S.M., Washington, U.S.A., 1953-56; Scientific 
Adviser to Air Ministry, 1956-59. 

He became interested in gliding in the early thirties, having 
learnt to fly a few years earlier, and went to the German gliding 
contests in the Rhoen. This was characteristic of Scott-Hall’s 


all-embracing interest in every aspect of aviation and he still 
found time to sail dinghies and later in life took up painting. 

With the coming of aerospace activities, his enthusiasm 
extended to this new field and his letters from Australia had 
much to do with furthering the interest of the B.L.S. members 
there, particularly of the Victoria branch of which he was 
chairman. 

Truly, his interests in aviation were catholic and there, are 
many who profited by his enthusiasm. His strongly held views 
were generally kept to himself, though he did on occasion make 
known the wish that he were free to express them in writing, 
but professional considerations forbade it. 

To his widow, Mrs. Peggy Scott-Hall, every sympathy will 
be extended.—T.J. 


Pinch Plasma Engine 


U.S.A.F. contract for the construction of a compact 

battery-operated “ pinch plasma” engine has been received 
by the Republic Aviation Corporation. Although details of 
the engine are classified, it is said that the unit will develop 
thrusts greater than those produced by other electrical space 
propulsion systems under development. 

The “ pinch plasma ” engine uses readily available inert gases 
for fuel. The fuel becomes ionized after injection into the engine 
and the resultant plasma is electromagnetically accelerated to 
form the propulsive exhaust. Gas velocities exceeding 100,000 
m.p.h. and ejected gas temperatures in the range of 200,000° F. 
have been measured, yet wall temperatures of 200 to 300° F. 
are maintained without the need for auxiliary cooling. 


The Republic engine will be completely “ piles.) with its 
own battery power and fuel supply. 
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Aviation News in General 


JETS FOR KUWAIT.—Like _ the 
Sudan, Kuwait has ordered the Jet 
Provost to form the nucleus of its air 
force. The £500,000 plus contract signed 
between the Kuwait Government and 
Hunting Aircraft is for an undisclosed 
number of aircraft (probably the armed 
T.S1 version), spares and initial main- 
tenance and operating contracts. 


F-105 CAPABILITIES.—During a 
demonstration of its limited-war capa- 
bilities an F-105 Thunderchief has 
carried more than seven tons of conven- 
tional bombs, composed of 26 x 565 Ib. 
bombs on wing and belly racks, to its 
target. This is claimed to be the largest 
load ever airlifted by a single-engined 
fighter. In another demonstration four 
F-105s dropped more than two tons of 
napalm. 


HEIGHT RECORD.--A new World's 
altitude record in the C-l-d Group 1 
Class is being claimed for a Macchi 
MB.326 basic trainer which on Aug. 4 
reached 50,024 ft. It was flown by Cmdt. 
G. Carestiato, Macchi chief test pilot. 
The MB.326 is powered by a Bristol 
Siddeley Viper 22 turbojet of 2,500 Ib. 
thrust. 


LONG-RANGE HERCULES. — The 
first C-130E Hercules for MATS has 
been rolled out at Lockheed’s Marietta 
plant. This is an extended-range version 
of the C-130B, having two 1,360-U.S. gal. 
underwing tanks to give the aircraft a 
total fuel capacity of 9,680 U.S. gal. 


US. DEFENCE TEST.—About 15 
V-bombers are reported to be taking 
part in the U.S.A.F.’s_ Exercise Sky 
Shield II over the whole of North 
America on Oct. 14. During the 12 hr. 
period of the exercise there is a ban on 
all movements by private and commer- 
cial aircraft. 


PACIFIC U-2s.—The U.S.A.F. has 
confirmed that Lockheed U-2s are to be 
used on high-altitude weather reconnais- 
sance flights over the western Pacific. 
From Naha A.F.B., Okinawa, the flights 
will be over international waters and the 
aircraft will be clearly marked with 
usual U.S.A.F. insignia. 


CHANGES AT DOUGLAS.--Two 
new integrated divisions—one for missiles 
and space, with headquarters at Santa 
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SKYBOLT VULCAN.—An 
impression of a Vulcan B.2 
as it will appear with two 
Skybolt ALBMs. As re- 
corded in our Aug. 3 issue, 
A.E.|. is to manufacture 
the conversion equipment 
necessary to make the 
Vulcan’s navigation and 
bombing equipment com- 
patible with the missile’s 
guidance system. 


Monica, and the other for military and 
commercial aircraft, at Long Beach— 
have been set up by Douglas Aircraft as 
the result of large-scale organization 
structure changes. The company’s 
Charlotte, N.C., division continues as pro- 
duction centre for the U.S. Army’s Nike 
Hercules and Honest John missiles and 
the Tulsa, Oklahoma, division will remain 
the Douglas modification centre. 


PT6 PROGRESS.—-Canadian Pratt 
& Whitney's PT6 500-h.p. free turbine 
has completed the official S0-hr. pre- 
liminary flight-rating test to the specifica- 
tion requirements of the U.S. Navy. 
This qualification clears the engine for 
Operation in prototype aircraft installa- 
tions and generally precedes series pro- 
duction of the engine by about a year. 
Formal military approval is expected in 
the near future. 


LUTON EXHIBITION.—We under- 
stand that the International Light Aircraft 
Exhibition which was to have been held 
at Luton Airport on Aug. 29-Sept. 2 and 
is noted in the Aviation Calendar on 
page 192 will now not take place. 


GERMAN ROCKETRY.—A __10-ft. 
long two-stage meteorological rocket is 
to be launched near Cuxhaven by the 
German Rocket Society on Sept. 16. The 
rocket, Cirrus, has a diameter of 5 in., 
weighs 132.5 lb. and will be fired to an 
altitude of 50 miles. A second contain- 
ing an instrument package will be 
launched towards the end of the year. 


wae 


BIG SKIS.—The Antonov design 
bureau has developed skis for the An-10 
transport, to permit its operation in the 
Arctic. In a two-month series of trials, 
the first ski-equipped An-10 made seven 
trips to the North Pole-8 drifting station. 
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Wind of change. 


NEEDLING.—The U.S. project to put 
millions of fine “needles” in orbit 
around the Earth as part of a radio com- 
munication experiment is to go ahead 
despite opposition from astronomers and 
other scientists. The scheme—Project 
West Ford—is to launch a space vehicle 
carrying 75 Ib. of “needles” 1/1,000th. 
in. thick and less than one inch long. 
They are to form a band 24 miles wide 
and five miles deep at an altitude of 2,000 
miles. The band would act as a “mirror” 
to radio signals far superior to the 
ionosphere, according to U.S. authorities. 


SPACE RELICS.—A Space Museum 
is to be built at Kaluga, the town where 
Konstantin Tsiolkovskii (1857-1935) lived 
and worked. 


ROTOR FORMATION.—Eight Syca- 
mores, two Whirlwinds, a Dragonfly 
and a Skeeter make up this formation 
from the C.F.S. Helicopter Wing which 
on Aug. 10 moved from R.A.F. South 
Cerney to its new base at Ternhill. 
The Wing has a total of 14 machines. 
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AUGUST 17, 1961 


Commercial Aviation Affairs 


NORTH ATLANTIC TRAFFIC.— 
IATA statistics show an increase of only 
4.5% in North Atlantic traffic for the 
second quarter of this year. Seating 
capacity on the route increased by 47.3% 
and the average passenger load factor 
fell by 20.6 percentage points. The traffic 
increase for the first half of the year is 
12.3 


B.E.A. COMETS DELIVERED. — 
Nearly two months ahead of contract 
date, the 14th and last Comet 4B for 
B.E.A. was delivered on Aug. 4. It went 
into immediate service to help handle the 
150,000 passengers flown by B.E.A. in 


the week ended Aug. 5. 


BOEING ORDER.—Northwest Orient 
Airlines has concluded a contract to buy 
One more Boeing 720B and to lease two 
others from Boeing, making a total fleet 
of nine of these transports. Four are 
already in service. 


TURBOFAN DELIVERY.—The first 
Boeing 707-138B for Qantas was delivered 
across the Pacific on Aug. 6, setting a 
record for the Honolulu-Sydney leg of 
14 hr. 46 min. Named “ City of Darwin” 
it is the first of four new turbofan- 
powered Boeings ordered by Qantas. The 
remainder of the fleet is to be re-engined. 


K.L.M. RESULT.—A loss of 37 million 
guilders (£3.7 million) was recorded by 
K.L.M. in the first half of 1961, compared 
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with 3 million guilders in the first half 
of 1960. Introduction of new jets and the 
shortfall in North Atlantic traffic are 
blamed. 


CAIRO-MOSCOW.—United Arab Air- 
lines have started a once-weekly Comet 
4C service linking Cairo with Moscow. 
Services to Karachi and Bombay are 
planned. 


DOUGLAS IDEA.—Among 
the supersonic transport 
projects under study in 
the U.S., the Douglas 
Model 2229 is shown here. 
It is designed for Mach 3 
transatlantic operation 
with 100-130 passengers. 
The wing tips are drooped 
for high speeds, straight 
for low speeds. 


FRIENDSHIP ORDER.—Two Fokker 
F-27s have been ordered by the Angolian 
airline, DTA, for delivery in the second 
half of 1962. This order is not to be con- 
fused with that recently concluded by the 
Mozambique airline, DETA. 


T.W.A. LOSS.—In the first half of this 
year, T.W.A. recorded a loss of $11.7 
million (after taxation), compared with a 
small profit in the first half of 1960. 


ALL-CARGO.—Seaboard World Airlines 

beside the new cargo warehouse (see issue of Jne. 29, page 761) at Heathrow 

after its second flight into London. Seaboard’s CL-44s are now being absorbed 
into the daily transatlantic schedules. 


: ae 
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* first CL-44 is seen here on the apron 


FUEL CUT.—The British Petroleum 
Company stopped supplies of aviation 
fuel to Overseas Aviation at midnight on 
Aug. 13. The decision, reported to have 
been taken in view of a large debt to the 
company for fuel already supplied, was 
notified during the afternoon of Aug. 11 
and resulted in some disorganization of 
holiday flights from Gatwick by Overseas 
last week-end. 


THE (VERY) LAST PIONAIR.— 
Astreus, Ltd., inform us that they are, in 
fact, the purchasers of the last B.E.A. 
Pionair (G-AJHY). North-South Air- 
lines, as reported in our issue for Jly. 27, 
had previously purchased G-ALXK_ for 
its scheduled operations from Leeds/ 
Bradford Airport. 


LUFTHANSA INTEREST. —The 
pressurized MH262 Super Broussard is 
being evaluated by Lufthansa for possible 
use On domestic routes in 1963. A pre- 
sentation on the Armstrong Whitworth 
Argosy was completed for Lufthansa in 
Hamburg last month. The German air- 
line is expected to need a freighter for 
European routes in due course. 


TEST-BED CENTURY. — Sabena’s 
turbojet test plant notched up a century 
on Jly. 7 when the 100th P. & W. JT-4 
from one of the airline’s Boeing 707-329s 
underwent test. The plant is now being 
modified to take the Avon 531s which 
power Sabena’s Caravelle VIs. 


MALEYV ACCIDENT.—AIll on board 

20 passengers and a crew of four— 
were killed when a Malev airliner 
crashed in a Budapest suburb on Aug. 6. 
The aircraft was a DC-3 used for summer 
sightseeing flights. 


SAFETY APPOINTMENT. — L ord 
Brabazon has accepted the invitation of 
the Minister of Aviation to become the 
chairman of the Air Safety Board. He 
succeeds Air Marshal Sir Charles Guest, 
who has retired from his appointment as 
chief aeronautical adviser to the Minister. 


R.-R. RESIGNATION.—Air Marshal 
Sir Colin W. Weedon has resigned as 
director and general manager, commer- 
cial sales, of the Rolls-Royce aero-engine 
division, but is to remain with the 
company as a senior aero-engine repre- 
sentative. In this capacity he will be 
based at the Rolls-Royce Conduit Street, 
London, offices. 


RADAR SPECIALIST.—One of John 
Logie Baird’s assistants at the very 
beginning of television, Mr. J. D. Percy 
has been appointed technical sales 


manager of Cossor Radar and Elec- 
tronics, Ltd. Previously he was the 
company’s controller (administration) 
technical division. 


MINISTERIAL ASSISTANT. — Mr. 
D. A. Lovelock has been appointed 
principal private secretary to the Minister 
of Aviation, Mr. Peter Thorneycroft. 


PROMOTION.—Mr. G. F. Laurence, 
technical services director at Metalastik, 
Ltd., the Leicester rubber suspension 
and rubber-bonded-to-metal component 
manufacturers, has been appointed a 
deputy managing director of the company. 


BRISTOL TO EPSYLON.—M‘r. G. D. 
Taylor has joined Epsylon Industries, 
Ltd., as chief applications engineer, from 
the Bristol Aircraft Co., where he was 
head of the flight research department. 


A.-M.P. APPOINTMENT. — Mr. 
G. H. J. Munro has been appointed 
director and general manager of Aircraft- 
Marine Products (Great Britain), Ltd. He 
joined the company in 1957 as sales 
manager. Next month a new A.-M.P. 
factory is to be opened at Port Glasgow 
by the Secretary of State for Scotland. 


CHIEF ENGINEER.—Formerly an 
engineering consultant with the Sperry 
Gyroscope Co., Ltd., Mr. R. Hadekel 
has joined Trico-Folberth, Ltd., screen- 
wiper and washer manufacturers, as chief 
engineer. 


EMPLOYMENT STATISTICS.—Per- 
sons employed in the manufacture and 
repair of aircraft during May totalled 
298,400. This was 700 more than in the 
previous month and 14,100 up on the 
May, 1960, figure. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


Independent M.E.A. 


IDDLE EAST AIRLINES is to become a wholly inde- 
pendent airline. This news was given in the following bald 
statement from B.O.A.C. last Thursday, Aug. 10:— 

“ As a result of discussions regarding the future relations between 
B.O.A.C. and M.E.A., the chairman of B.O.A.C., Sir Matthew 
Slattery, and Sheikh Najib Alamuddin, chairman of M.E.A., have 
agreed to the Sheikh’s suggestion for the sale of B.O.A.C.’s 48.5% 
ne | in M.E.A. Both chairmen feel that the future of 

M.E.A. will be best assured by this arrangement which will result 
in M.E.A. becoming a completely independent Lebanese airline. The 
long-standing close commercial and technical co-operation between 
the two sidiines will continue.” 

Thus concludes a somewhat turbulent six-year relationship 
between the British corporation and the Lebanese airline which 
was founded in 1945 with a 36% participation by Pan American. 
B.O.A.C. took over and expanded the Pan American interest 
in 1955. Conditions in the Middle East in 1958 combined with 
the need to re-equip and other local problems to give M.E.A. 
a net loss of £1,727,201 in the 1958-59 year. A small profit 
was recorded in 1959-60, but the B.O.A.C. Report and Accounts 
for 1960-61 shows a loss in respect of M.E.A. of £134,312. 

In 1959, an offer to buy out the B.O.A.C. interest was made 
by M.E.A., but neither this nor a counter-offer by B.O.A.C. 
was accepted, and a new agreement was concluded on Nov. 20 
of that year, setting out the respective responsibilities of the 
two airlines and specifying the financial assistance to be given 
by B.O.A.C. 

Since then, M.E.A. has been increasingly concerned about 
the competition offered by B.E.A. and its associated companies 
in the Middle East. As B.E.A. flies these services in agreement 
with B.O.A.C., it has been impossible for M.E.A. to fight 
effectively. The background to this situation was discussed in 
our issue for Feb. 24 this year, when Sheikh Najib Alamuddin’s 
interest in a Pan-Arab airline was also noted. The large British 
interest in M.E.A. would have been embarrassing in any moves 
towards such a union of the Arab airlines, 

The value of the B.O.A.C. holding in M.E.A., together with 
various advances which have been made, is put at more than 
£3.6 million. This sum will be raised through Lebanese banks 
and other commercial interests. 


American’s 727s 


MERICAN AIRLINES’ announced intention of purchasing 

Boeing 727s became a fact on Aug. 10 when the contract 
for 25 of these triple-jet transports was signed. The cost, 
including related equipment, is given as $131.5 million and 
will be covered by the airline without additional financing. 
Deliveries are scheduled for 1964-65. 

These 727s will join American Airlines’ present fleet of 49 
Boeing 707 variants, and the 25 Convair 990s to be delivered 
next year. They will be used to serve many cities on American’s 
routes with airports not at present able to accommodate the 
larger jet types. 

American plans to use its 727s in a dual class layout, with 
provision for individual temperature control between areas of 
the cabin regardless of seating arrangements. Transistorized 
VHF communication and navigational equipment is to be used. 
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A new impression of the Boeing 727 in American Airlines’ 
markings. A contract for 25 of these triple-jet transports is 
noted on this page. 


Boeing now has orders completed or under negotiation for 
117 Model 727s, now described by the makers as a “ compact ’ 
jet transport. This term has been coined for the smaller aircraft 
designed for short-to-medium ranges, as distinct from the 
existing large-capacity types which can be used over similar 
ranges and the strictly short-haul types now being developed. 


Something Different for the A.T.L.B. 


T least one of last week’s sessions of the Air Transport 

Licensing Board must have given its members something 
new (and perhaps more interesting) to think about. On the 
afternoon of Aug. 8 Channel Air Bridge applied for leave to 
operate its proposed deep penetration vehicle-ferry services, 
with ATL-98 Carvairs, between Southend and Basle and 
Geneva. 

The application was—by comparison with those for the North 
Atlantic and for European and U.K. passenger-service networks 
—a comparatively minor one and the objections from B.E.A. 
were no more than “ mild.” But the principles involved were 
quite important and the applicants put a good deal of strength 
into the presentation of their case—so much so that an onlooker 
might have described the operation as one of using a sledge- 
hammer to crack a rather small nut. 

With support from a practical selection of witnesses from 
different sections of the travelling public (including the R.A.C. 
and the A.A.) the case for Channel Air Bridge included the 
facts that there appeared to be a reasonably sympathetic attitude 
on the part of the Swiss Government and that the service would 
offer useful and much-needed cargo capacity. 

B.E.A.’s objection was principally related to the terms of 
the application—with its mention of “supplementary passen- 
gers.” If, the argument went, there was a poor response from 
vehicle owners and operators, then the number of supplementary 
passengers might constitute a sizeable diversion from the 
Corporation’s normal passenger services. 

The Channel Air Bridge case document offered some inform- 
ing studies of motorists’ travel habits and of the relative 
advantages of taking a motorcar or hiring one at destination. 
The most popular country for British motorists is France- 
which, according to answers to questionnaires, is the destination 
for 28% of private vehicles; Italy (16%), Switzerland (15°) 
and Germany (12%) follow. 

The study showed that the cost, to a driver and two 
passengers, of a journey by Channel vehicle-ferry and road to 
and from Geneva, with a 1,600-mile tour, might reasonably be 
£78 exclusive of accommodation while on tour. The cost of 
three return airline tickets and of hiring a car for a similar 
tour might amount to £176, and the cost of the tour when the 
car is flown all the way to and from Geneva worked out at 
about £140. Another sum showed that it would be cheaper 
to fly the car out than to hire one if the duration of the tour 
were to be seven days or more. 


The loading elevator designed for use with the Aviation 

Traders Carvair was used recently for trials with the proto- 

type aircraft, which is continuing to make excellent progress 
with its flight test programme. 
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Choice 
of 


Heliports 


The final selection of three 
heliport sites* for London 
as seen from a_ B.E.A., 
Westland Whirlwind. The 
approximate extent of the 
areas of the proposed 
heliports is shown in white 
outline. 


*See our issue of Aug. 3, pp. 124 and 126. 
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Above, Cannon Street Station 

site in which the available 

area of the roof might be 

extended by a platform along 

the east side of the station 

and, later, along the river’s 
edge. 


Left, the St. Katharine Docks 
site. A 50-ft.-high platform 
might be built over the 
approximate area shown, leav- 
ing space below for terminal 
facilities and warehousing. 


Right, the Nine Elms “B”’ site 

might have a platform covering the 

North Goods Depot, spanning Nine 

Elms Lane and over an area beside 
the river. 
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Cracks in the Bermuda Agreement 


HE interpretation of the (controlled free-for-all) principles 
of the 1946 Bermuda agreement seems to be at the root of 
the differences between K.L.M. and Pan American. 
On Jne. 12 P.A.A. lodged a complaint with the U.S. Civil 
Aeronautics Board in which K.L.M. is accused of violating the 
1957 bilateral air agreement between the U.S.A. and the 
Netherlands. P.A.A. objects to the capacity provided by 
d K.L.M. on the routes to the U.S.A. which—in view of the 
ve provisions of the agreement as interpreted by Pan American 
is said to be much too large. The C.A.B. gave K.L.M. until 
Jly. 31 to reply to the complaint. 

K.L.M. has now said that it opposes the possible institution 
of proceedings by the C.A.B.—partly on the ground that the 
Board has no power to take unilateral action in a question which 
is expressly reserved to the governments under the terms of the 
agreement. K.L.M. also states that procedures are explicitly 
laid down in the agreement to meet the case of a difference of 
opinion between the parties as to the interpretation or appli- 
cation of the agreement. Handling of this matter by the C.A.B. 
would therefore be contrary to the agreement. It would mean, 
in effect, that the Netherlands Government was being blamed 
for knowingly or unknowingly permitting a breach of the 
agreement by K.L.M. 

According to K.L.M., Pan American's complaint is based on 
an interpretation of the Bermuda principles, embodied in the 
agreement, which differs from that of the Dutch. The Nether- 
lands interpretation agrees with that which was accepted at the 
time when the Bermuda principles were drawn up between the 


eon nd ee 


AUGUST 17, 1961 


U.S.A. and the U.K. in 1946. Since then, K.L.M. says, the 
U.S.A. has apparently concurred in this interpretation and no 
other interpretation was agreed when the Dutch-U.S.A. agree- 
ment was concluded in 1957. 


Best Year for Irish Airlines 
ITH a total revenue of £7,298,000 for the 1960-61 financial 
year, Aer Lingus and Aerlinte Eireann had, between them, 
the best results in their history. 

Aer Lingus’ revenue was £4,919,000, or about £1 million 
more than for 1959-60, and expenditure was £4,642,000, leaving 
a surplus of £277.000. A total of 690,964 passengers were 
carried on scheduled and charter flights—a 25% increase on 
the previous year. Cargo carryings increased by 39% from 
8.617 to 11,952 tons. The overall load factor was 71 

The transatlantic division of Irish International Airlines, 
Aerlinte Eireann, carried 35,176 passengers (an increase of 51 
on 1959-60) and revenue increased by 45% to £2.379,000. The 
airline had the highest westbound load factor (71%) of all the 
15 carriers operating between Europe and the U.S.A. The 
two-way North Atlantic load factor was 65%. 


B.O.A.C. and the Atlantie Decision 


N outline has now been given of B.O.A.C.’s case in its 
appeal against the A.T.L.B. decision to grant a 15-year 
licence for North Atlantic services to Cunard Eagle Airways 
At the hearing of the appeal B.O.A.C. will be entitled to 
offer new evidence and will, using the wording in the Corpora- 
tion’s weekly staff publication, B.O.A.C. News, “ wish to pro- 
duce figures relating to the current season’s North Atlantic 
traffic, which has fallen far short of expectation. As a result, 
it would seem that the forecasts on which the Licensing Board's 
decision is based are likely to prove over-optimistic. 

“A second ground of appeal is that the A.T.L.B.’s decision 
is, in a number of respects, inconsistent with the evidence given 
at the hearing and indeed, in some cases, inconsistent with the 
A.T.L.B.’s own findings of fact. 

“ A further ground of appeal is that the Licensing Board's 
decision will not further the development of British civil 
aviation as is required by the Act. 

“ A final ground of appeal is thai the Licensing Board has 
misconceived its functions under the Act.” 

The hearing will start on Sept. 26 at the Holborn Town 
Hall and will be in public; Sir Fred Pritchard, a retired High 
Court judge, has been appointed Commissioner. He will make 
his recommendations to the Minister of Aviation. These must, 
according to the Licensing Act, be published by the Minister 
who must also make public his reasons if all or any of the 
recommendations are rejected. 


U.K. Airports in May 
HE number of passengers handled at U.K. aerodromes 
during May was 1,111,004, or 28° more than in the same 
month last year. The number of aircraft movements rose 
by 18% to 40,938. Freight showed an increase of 17% to 30,888 
short tons picked up and set down. 
The Ministry of Aviation figures show that in the London 
area there was an increase of 16% in air transport movements 
and of 22". in the number of passengers handled. 


Co-ordination in Brazil 


HE proposed participation of REAL and Varig in Aerovias 

Brasileiras (a jointly owned subsidiary for international 
operations) has now been approved by the President of Brazil. 

In a recently issued communique by REAL, Varig and 
Panair do Brasil it was also stated that the basic services of 
the three companies were to be co-ordinated with a view to 
setting up, “in the near future,” a single private company 
which would represent Brazil in all international airline 
operations. 

The statement mentioned approval for the immediate 
reorganization of Panair and the modernization of the fleets 
used on Brazilian international services. At present Varig has 
two 707-441s, Panair has two DC-8s, and REAL is due to take 
delivery of three Convair 990s. 


INTO SERVICE.—Flying Tiger Line and Seaboard World 
Airlines have put their first Canadair CL-44s into service. The 
pictures on the left show (above) Flying Tiger's CL-44 arriving 
at New York International and being loaded at Burbank 
Airport, California. 
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PPRAISAL 


In the light of current developments in air cargo, we chal- all-cargo Canadair Forty Four. Inevitably, the disposal will result 


lenge you to consider this statement. The time has come to in a ‘‘profitable loss,” because it can be shown that the Forty Four 


make a searching reappraisal of air freight operations if they is the only all-cargo aircraft able to operate at a profit, either 


> 


domestically or internationally, under the new low freight rates 


are being conducted with obsolete piston-powered passenger air- y terna 
craft that have been converted for cargo. We are convinced that and will recover in a short period of time the losses incurred 
these aircraft, although they may still represent a multi-million on the sale of the outmoded converted equipment. Any 


dollar book investment, should now be disposed of, notwith- General Dynamics or Canadair official would welcome the 


standing current market prices, and replaced by the modern opportunity to discuss this in more detail. 


& AN AD AIR LIMITED, MONTREAL—A SUBSIDIARY OF ’ ‘tl / 1) 
Ie ye L ,. GENERAL DYNAMICS (Xs 
Please address enquiries to European Representative: John Winterburgh, Canadair Services Limited, Princes House, 190 Piccadilly, London W.1., England. 


Ad. No. CUK-61-1 
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£1,2 00 ’ 000 few COMPRA 


Formed only two months ago, by Napier, English Electric and Rolls-Royce, 
Napier Aero Engines Limited have already obtained an order worth one million, two hundred thousand 


pounds. They are to supply Gazelle free-turbine engines for 27 new Westland Wessex Mk. 31 Helicopters for 
the Royal Australian Navy - together with spares and support equipment. 


NAPIER AERO ENGINES LTD 


ROLLS-ROYCE - ENGLISH ELECTRIC - 211 THE VALE - ACTON - LONDON - W3 
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AUGUST 17, 


The Fighting Services 


Chief Information Officer 
IR COMMODORE J. BARRACLOUGH, C.B.E., D.F.C., 
A.F.C., is to become Chief Information Officer at the Air 
Ministry next month. He will succeed Air Vice-Marshal G. A. 
Walker, C.B., C.B.E., D.S.O., D.F.C., A.F.C., who, as already 
announced, has been appointed A.O.C.-in-C., Flying Training 
Command, with the acting rank of Air Marshal. 

Joining the R.A.F. in May, 1938, Air Cdre. Barraclough 
spent the early part of the 1939-45 War flying Sunderlands, 
first with No. 240 Squadron and afterwards with No. 209 
Squadron in the Mediterranean area. Since 1945 he has under- 
taken flying and air staff duties at home and abroad, later 
commanding successively Biggin Hill and Middleton St. George. 
He is at present serving as senior operations and training officer 
at Headquarters, Far East Air Force. 


Defence Appointment 
IR VICE-MARSHAL D. R. EVANS, C.B., C.B.E., D.F.C.., 
who has been Commandant of the School of Land/Air 
Warfare, Old Sarum, since May, 1959, is to become Assistant 
Chief of Defence Staff at the Ministry of Defence in October. 
C.O. of the Telecommunications Flying Unit at Defford 
from 1946 to 1948, Air Vice-Marshal Evans was later Group 
Captain in charge of plans of Headquarters, Fighter Command. 
He then became a Director of Operational Requirements at 
the Air Ministry and took the 1956 course at the Imperial 
Defence College. Prior to his present post he was S.A.S.O. at 
Fighter Command 


T » rr 

New Look for Tengah 
HE conversion of R.A.F. Tengah, Singapore, into a Class 1 
station has now been completed. The engineering work 
was undertaken without any major interruption of normal 
activities and this Far East Air Force base is now capable of 
dealing with any type of current Service aircraft and can provide 
full servicing and accommodation facilities by day and night. 

When it was decided that Tengah should become a Class 1 
station the first requirement was the laying of a new 9,000-ft. 
runway, 150 ft. wide, from which V-bombers could operate. 
This work was started in November, 1959, and completed in 
March of this year. Arrester barriers have been installed at 
both ends of the runway, which has wide shoulders and 600-ft. 
overshoot and undershoot areas at each end. There are also 
new taxi-tracks and hard standings for aircraft. 

The extra facilities required by a Class 1 station have 
necessitated the building of a new air-conditioned operations 
block, electronics block and control tower. Further operational 
improvements are planned to be completed in September of 
next year. 

Since it first came into operation in August, 1939, Tengah has 
undergone many changes. Between February, 1942, and 
September, 1945, it was occupied by the Japanese, and when the 


SUMMER CAMP.— 
Glasgow University Air 
Squadron has recently 
completed its summer 
camp at R.A.F. Horsham 
St. Faith. Here Sir 
Hector Hetherington, 
Principal and Vice- 
Chancellor of the Uni- 
versity, who visited the 
Squadron at camp, is 
seen at R.A.F. Coltishall 
with Fit. Lt. M. J. Wil- 
liams of No. 74 Squad- 
ron, a former member 
of Glasgow U.A\S. 
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TIGER SQUADRONS.—At U.S.A.F. Woodbridge last month 

there was an informal gathering of three ‘‘ Tiger’’ Squadrons 

of the R.A.F., U.S.A.F. and the French Air Force. Seen here 

are (left to right) Maj. F. L. Dowell, No. 79 Sqn., U.S.A.F. 

(F-100s); Capt. Achille Lerche, No. 01/12 Escadrille de Chasse 

(Mystéres) ; and Fit. Lt. T. J. Nelson, No. 74 Sqn., R.A.F. 
(Lightnings). 


R.A.F. returned it was found that the 1,400-ft. runway was 
unusable. It had been deliberately built badly by the 
prisoners of war, mostly from Australia and the United 
Kingdom; depressions appeared in the surface because they had 
failed to pack the filling tightly; slopes and falls caused con- 
siderable embarrassment to Japanese pilots landing and taking 
off. Soon after the Japanese evacuation the R.A.F. laid a new 
runway, which has been used by Vampires, Meteors, Canberras, 
Lincolns and other types. 

Currently based at Tengah is No. 60 Squadron (Wg. Cdr. 
P. Smith, M.B.E.). an all-weather unit which until recently flew 
Meteor NF.i4s but is now being re-equipped with Javelin 


FAW.9s. This Squadron is shortly to be joined by another 
No. 20—which is being reformed and equipped with Hunter 
FGA.9s. Hunter and Javelin flight simulators are installed. 


The C.O. of the station when the conversion programme 
began was Gp. Capt. J. E. S. Morton, D.F.C., who saw the new 
runway built and brought into operation, but he is being 
succeeded this month by Gp. Capt. T. R. Pierce, until recently 
Deputy Director of Operations (Bomber and Reconnaissance) at 
the Air Ministry. 


R.A.F. Appointments 


|= following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Wg. Cdr. A. J. H. Kitley, Wg. Cdr. G. A. Mason, 
D.F.C., and Sqn. Ldr. D. J. Harper, A.F.C., with acting rank of 
Wg. Cdr., to the Department of the Chief of the Air Staff. 

Technical Training Command: Sqn. Ldr. J. D. Watson to Record 
Office, Gloucester, for work study duties, with the acting rank of 
We. Cdr. 

Maintenance Command: Wg. Cdr. H. R. Johns to Headquarters 
for work study duties; and Wg. Cdr. J. G. Pearse to Headquarters 
for organization duties. 

Royal Air Foree Germany: Gp. Capt. R. J. Gosnell, D.S.O., 
D.F.C., and Wg. Cdr. L. G. Press, A.F.C., to Headquarters for 
staff duties and flight safety duties respectively. 

Other Appointments: Weg. Cdr. W. S. Northcott, D.F.C., and 
Weg. Cdr. G. J. Storey, O.B.E., A.F.C., to Maxwell Air Force Base, 
U.S.A., on exchange posting. 


More Service News 

Remembrance Service.—This year’s Battle of Britain thanks- 
giving service will be held in Westminster Abbey on Sunday, Sept. 17 
at 15.00 hrs. Applications for tickets should be sent to the Air 
Ministry (S.4c), Whitehall, S.W.1, in writing not later than Sept. 1. 

R.A.F, Recruifing.—More than 22% of all entries into the R.A.F. 
during the three months ended Jne. 30 came from former members 
of the A.T.C. and of R.A.F. Sections of the Combined Cadet Force. 
Recruits from all sources during this period totalled 2,701, of whom 
597 were former air cadets. 

No. 208 Squadron Reunion.—The annual reunion of the No. 208 
Squadron (formerly Naval 8) Old Comrades Association will be 
held at the Swiss Hotel, Old Compton Street. London, W.C.1, on 
Oct. 28. Further details from the Hon. Sec. Mr. R. W. Booker, 18 
Blacksmiths Crescent, Sompting, Sussex. 

R.A.A.F. Neptunes.—The rearming of No. 10 (M.R.) Squadron 
at R.A.A.F. Richmond will start in January, 1962, when three 
Lockheed P2V-7 Neptunes will be flown across the Pacific. Ferry 
flights from the United States will then continue at the rate of three 
each month, and by April, 1962, all 12 aircraft will have been 
delivered. 
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As an Aero Commander takes off for the distance event of the recent International Business and Touring Aircraft Competition, 
the Cessna 185 Skywagon awaits its turn to be marshalled out. 


Touring the Cessna Skywagon 


ITH four adults on board, plus full fuel of 51.6 Imp. gal. 
in the two wing tanks and no less than 450 Ib. of sandbag 
ballast in the rear cabin, the beefy Cessna 185 lifted skywards 
like a young Beaver at the drop of Philip Mayne’s flag at 
Kidlington. “Try 066 for Seething” from navigator/co-pilot 
Bev Snook, a gentle climbing turn to feel out the handling at 
our computed weight of 3.166 lb.—just a fraction short of the 
3,200-Ib. max. gross—and we were off on the first leg of the 
1961 International Business and Touring Aircraft Competition. 
Cruise-climbing briskly at 110 m.p.h. into the clear air of 
post-frontal weather up to 2,500 ft., to seek some advantage 
from the forecast north-westerly winds, I relaxed after take-off. 
This had been my first in the Skywagon at anything near full 
load, but the 185 had gone like a bird, and I settled down for 
the long 625-mile flight round southern England that lay ahead. 
1 was beginning to get to know and like this six-seat Cessna, 
the biggest of the company’s single-engine range. after an 
acquaintance which regrettably had started only three days 
before the reporting time for the competition at Oxford Airport. 
The 185. G-ARMJ, and the first of its type to reach the U.K.. 
had arrived a week or so before by sea from the U.S., and had 
been uncrated and assembled by Airwork Services, the U.K. 
Cessna agents, by whom it had been entered. It was by no 
means certain that the C. of A. validation would be through in 
time, so that a stand-by, in the shape of one of the smaller 
Cessnas, was a useful precaution. After one test flight. however. 
all was well and the 185 was handed over to me at Panshanger 
on Jly. 24 to practise for the touring event starting on Jly. 28. 
I had hoped to fly some consumption checks and to try some 
short take-offs and landings, but because of the shortage of time 
and intervening bad weather, I had managed to put in only a 
couple of hours with it at a light weight before loading up the 
ballast to fly to Oxford. With the ample power reserve from 
the 260-b.h.p. Continental 10-470 fuel-injection engine, it was 
clear from the start that the 185 was a real weight-lifter, and 
the main effect of increasing the load seemed simply to improve 
the handling still further. 

As it combines a six-seat capacity with the clean airframe and 
excellent short-field performance of the rest of the Cessna range. 
the Skywagon seemed a natural choice for the Business and 
Touring Competition. In the distance event of this contest 
points are awarded to a formula multiplying a.m.p.g. x block 
speed X the number of seats occupied and the 185 promised to 
do equally well in the second half of the flying section, which 
was take-off and landing over a 10-ft. tape. 

Basically a utility aeroplane and a development of the 
well-proven Model 180, the Skywagon could not be expected to 
do so well in many points of interior detail against the true 
executive and touring types and quite a few marks were, in fact. 
lost on this score. In particular, by declaring the 185 as a 
six-seater, to take maximum advantage of the formula, very 
little baggage space was left, since the rear bench seat is 
positioned in what is the luggage bay in the lower-powered 
Cessnas. This seat is of the tip-up type, leaving ample space 
and payload for freight and baggage when only four persons are 
carried, and the normal external loading hatch is retained. 

It seems a pity that this hatch could not be extended upwards 
to take in the extra window provided for the rear seats, and 
thereby provide another passenger door. At the moment, the 
normal two-door arrangement of the standard Cessnas is 


by John Fricker 


retained, with the back of the middle two seats folding down 
for access to the rear cabin when six passengers are carried. 
Dimensionally, the 185 is the same as the other four-seat 
Cessnas in almost all respects, so that its lifting ability usually 
exceeds its internal capacity. 

It is therefore difficult to overload the Skywagon. as we found 
when ballasting it up t6 meet the contest requirement of a 
160-Ib. passenger and 20 lb. of baggage weight per seat. Our 
actual direct payload, excluding full fuel, oil and equipment. 
was 1,072 lb., or the equivalent of nearly seven 160-lb. persons. 
To make the fullest use of its weight-lifting ability, the 
Skywagon is therefore being offered with a large detachable 
cargo pack beneath the centre fuselage. In standard form, the 
starboard front and all four rear seats are quickly removable 
for the carriage of freight. Plenty of tie-down points are 
provided and the cabin floor is stressed to take a load distribu- 
tion of up to 200 Ib./sq. ft. 

Despite its utility appeal, the Skywagon is furnished internally 
to the same high standards as the rest of the range. except for 
the sparser rear seats, and is correspondingly comfortable 
Instrument and control layout is to the standard Cessna pattern. 
with centrally grouped power, flap and trim adjustment, and is 
among the best of the American pattern. Both front seats slide 
right back for access and varying leg lengths. and. when 
forward. permit a reasonable sideways view through the 
moulded windscreen. 

As we headed out into the crowded skies of East Anglia. on 
the first leg of the distance event. all four occupants were 
encouraged to carry on a neck-screwing commentary on local 
air activity. and I double-checked that our twin rotating beacons 
were switched on. With my seat slid back for comfort. and 
flying feet-off after carefully trimming out the rudder wheel. | 
looked at my cruise chart once more to verify the correct power 
settings. 

Examination of the very detailed cruise tables in the pilot's 
manual of the 185 had shown that the best a.m.p.g. x block 
speed factor could obviously be achieved at altitude. Against 
this was the fact that it was necessary to come right down to 
deck level at each turning point for identification and also, as it 
happened, that strong headwinds were encountered on several 
of the cross-country legs. Figures were therefore extracted 
from the 2,500-ft. and 5.000-ft. cruise tables for the optimum 
A X Vb. 

At the lower level, 21 in. Hg. and 2,200 r.p.m. (54% power) 
was said to give a T.A.S. of 140 m.p.h. at gross weight and. in 
normal lean mixture, a consumption of 10.2 U/S. gal./hr. 
(8.5 Imp. gal./hr.). Air miles per Imp. gal. would then be 16.5. 
the ultimate endurance 6.1 hours and the absolute range 850 st. 
miles. At the 5.000-ft. level. the same manifold pressure and 
2.300 r.p.m. would give 60% power. a T.A.S. of 149 m.p.h., a 
consumption of 11.2 U.S. g.p.h. (9.35 Imp. g.p.h.). and an 
oe Imp. g. of just on 16. Range 820 miles and endurance 
5.5 hr. 

On these figures we could clearly go round the 600-odd-mile 
course non-stop, with well over an hour’s fuel in reserve. It 
would obviously pay to do so. although refuelling stops for the 
single-engined aircraft were allowed at Rearsby and Shoreham. 
We would even qualify for the 60 bonus points awarded for 
each minute’s fuel remaining (up to one hour) at the end of the 
course. 
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Fuel consumption is one of the critical points in a com- 
petition of this kind and the 185 has the advantage of having 
the Continental fuel-injection engine. Very positive control of 
manifold pressure, r.p.m. and fuel flow is ensured by the 
separate vernier/plungers for each and the corresponding 
gauges. The 10-470 has a big fuei flowmeter. calibrated in 
U.S. gal. per hour, with segmented settings between 15 and 21 
for take-off power and climb, and the lower figures for the 
cruise power range. The higher figures are also marked with 
different altitudes for the achievement of maximum static power 
for take-off at airfields well above sea level. 

All you have to do, after setting up boost and r.p.m. in the 
cruise, is to wind out the mixture knob until the needle falls 
back to the correct fuel-flow segment. Each percentage power 
segment has a high and a low edge, for either the best power 
or normal lean-mixture settings, or reference to the cruise chart 
will give the exact g.p.h. figure to set up on the dial. On the 
first leg. after selecting 21 in. Hg. and 2,200 r.p.m., I wound 
the mixture back to just over 10 g.p.h. on the flowmeter, and 
was gratified to see the airspeed settle down to around the 
promised 140-m.p.h. cruise. 

In the air, I liked the handling of the Skywagon; it did not 
seem appreciably heavier on the controls than the smaller 
Cessnas, despite the increase in power and weight, and the 
longitudinal trim changes with power could be accurately and 
easily cancelled by the conveniently located tailplane and rudder 
bias wheels. The tailplane trimmer is necessarily, I suppose, 
low-geared. and its ratchet operation is rather stiff on occasions, 
but a flick of the finger will spin the rudder wheel round. 

The advantages of high-wing stability became apparent as the 
morning air grew more lively, and the rear-seat passengers 
found it possible to doze after we had rounded the Seething 
turning point in a racing-style turn, and stayed down to what 
may loosely be described as “ fairly low” to buck the freshen- 
ing northerly headwind on track to Leicester. Course-keeping. 
feet off. proved quite simple, despite a drifting gyro which 
necessitated rather more attention to the meandering American 
bowl compass. 

Low altitude brought with it a fuel-leaning problem. As a 
precaution against an excessively lean mixture I increased the 
fuel flow to about 11 U.S. g.p.h., although, with experience, it 
would probably have been quite safe to have reduced it to the 
higher altitude figure. From Rearsby, where several of the 


All the 


single-engined Cessna range have exceptionally 
powerful slotted flaps, which give them very good short-field 


Those on the Cessna 185 are seen here 


performances. 
extended their full 40 degrees. 


Aft extension of passenger accommodation into the baggage 
space of the smaller Cessnas makes the Skywagon a six-seater 
if required, although rear-seat access is restricted. 


Photographs copyright “The Aeroplane and Astronautics” 
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earlier contestants off could be seen refuelling, low-level map 
reading took on a new significance in the industrial tangle of 
the Midlands, but Wolverhampton Airport appeared on track 
after an anxious few minutes, and it was necessary to climb to 
about 2.000 ft. to clear the rising ground on the leg to Shobdon. 

Winds were less adverse on this leg, which was too short, 
however, to make it worth while climbing any higher. Past 
Shobdon, on the long 148-st.-mile run to Shoreham, we went 
up to 4.000 ft., just below cloudbase, to take advantage of the 
following wind and better consumption conditions. At 21 in. 
Hg. and 2,300 r.p.m., airspeed increased slightly above 
140 m.p.h. indicated for a fuel flow of less than 11 U.S. g.p.h., 
and our ground speed was a spanking 160 m.p.h. 

To help with flight-planning we listened out to the half-hourly 
“actual” weather reports from London Airways on 126.7, but 
the excellent King vHF radio was not otherwise used. This 
relatively low-priced 90-channel crystal-controlled set is Class II 
equipment at the moment but, from the clarity and power of 
its operation. plus quality of construction, it might well be 
up-graded. Reception via the roof loudspeaker was excellent 
and the noise level of the Skywagon was sufficiently low for 
the optional headset to be discarded. 

Halfway down the Shobdon-Shoreham leg the fuel gauges 
dropped below what appeared to be the half-full mark, and 
towards the red sector of their indeterminate calibration. With 
no experience of their accuracy, or, indeed, indications, we 
decided to put in at Shoreham for some precautionary fuel after 
checking with the officials that this was permissible without 
penalization. Our flight time to this point was just on 
3 hr. 25 min. for the 462 st. miles, giving a satisfying block 
speed of around 135 m.p.h. Having started with full tanks, we 
filled one to capacity for the remaining legs and took on 
17 Imp. gal. 

This meant we had used about 34 gal., or just on 10 Imp. 
gal./hr., giving an a.m.p.g. of 13.5. Consumption was therefore 
up and a.m.p.g. down on the book figures of around 9 and 16 
because of the headwinds and low-altitude operation. The 
remaining legs were also flown at low altitude; at Beachy Head, 
we went close to the balcony of the lighthouse to ensure 
positive identification, and discovered why the keepers were not 
outside when we ran into the cobblestones of the north-westerly 
half-gale sweeping over from the Downs. 

After rounding Rochester and Panshanger turning points, we 
landed back at Oxford 5{ hours after take-off with a total 
flying time for the 625 miles of nearly 4 hr. 43 min. Final 
block speed was therefore about 132 m.p.h., and it took 


another 29 Imp. gal. to fill our tanks, bringing our overall 
Overall a.m.p.g. was 13.6 for an 


consumption to 46 Imp. gal. 


In general, the Skywagon conforms to the usual Cessna cockpit 
layout, with plenty of room for instruments and equipment 
on the deep front panel. Points of interest include the press- 
button vernier plungers for throttle, pitch and mixture, and 
the ignition-key-operated starter. 
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hourly consumption of 9.7 Imp. gal. Although higher than the 
8.5 Imp. gal./hr. book figure for the 2,500-ft. cruise, the con- 
sumption is undoubtedly very good for a 260-b.h.p. engine and 
a six-seater aeroplane at full load with such a block speed. 

Having got rid of the ballast, both human and sand, after 
the distance event, I took off again with tanks refilled to try 
out the low-speed performance of the 185 before practising 
some short take-offs and landings. When taxi-ing the Skywagon, 
foot loads for the steerable tailwheel are fairly high and the 
reaction slightly spongy. With its tall fin. the 185 tends to 
weathercock fairly strongly into wind and, if too much rudder 
is applied to keep straight, the steering linkage disconnects with 
a bang and the aircraft swings round rapidly on_ the 
now-castoring tailwheel. 

Since there is a briskish swing to port on opening up the 
Continental to full power for take-off, for which about half 
rudder travel is needed to keep straight. it would be useful, for 
some cross-wind operations, to have a tailwheel lock. I used 
20 degrees, or the second notch, of the manually operated 
slotted flaps for take-off. the 185 not lending itself to the 
start-moving-dump-flap technique. When solo, with a forward 
C.G. and neutral trim, strong forward pressure on the wheel 
will raise the tail slightly before unstick, but with a full load, 
and the moment near the extreme aft C.G. at 143,414 Ib. in 
the 185 takes itself off in the three-point attitude at about 
55 m.p.h. LA.S. with a blip or two from the stall-warning horn. 

There was no real opportunity to practise measured take-offs 
over a barrier before the competition. although I got a rough 
estimate of about 120 yd. in a 15-m.p.h. wind. Climb-away 
was vigorous at any load, being way above 1,500 ft./min. when 
solo at the best climb speed of around 90 m.p.h., and never 
below 1.000 ft./min. at max. gross. 

To obtain a clean stall at a forward C.G. it was necessary 
to wind the tailplane trim wheel fully aft to counteract the 
nose-down tendency on throttling back. On hauling the wheel 
right back the warning horn began sounding at 65 m.p.h. 1.A.S. 
and carried on blaring until a gentle breakaway followed at 
about 50 m.p.h. LA.S. Snatching the wheel to g-stall the 185 
at a very low airspeed gave a breakaway at 48 m.p.h., with a 
slight port-wing drop. 

Thirty degrees of the powerful Cessna flaps are sufficient for 
most normal landings, but the fourth position, adding another 
10 degrees, contributes a lot more drag if required. With 12 in. 
Hg. and 2,200 r.p.m. in this configuration, the airspeed goes 
right off the clock. which ends at 40 m.p.h., as a_ very 
exaggerated attitude is reached before the Skywagon quits flying 
and drops its starboard wing. True stalling speed, at full flap 
without power, is 60 m.p.h. 

With full flap and aft trim, the addition of power at a forward 
C.G. does not result in much of a nose-up tendency, but there 
is rather a pronounced tailplane buffet-—-presumably from the 
downwash of the slipstream over the flaps. It is sufficient to 
cause several inches of control-wheel oscillation back and forth, 
and is a little disconcerting, although not dangerous. If the 
flaps are raised at full power without retrimming there is a 
very strong nose-up trim change which can just be held with 
one hand. 

Because of the tailplane buffet with full flap. I found it 
difficult to perfect a satisfactory short-landing technique with 
the Skywagon, using any substantial amount of power to drag 
it in. Also, when solo, full aft trim was needed to ensure 
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sufficient elevator being available to get the tail fully down for 
a bounce-free three-pointer on the springy steel landing gear 
and fat, low-pressure tyres. In the actual contest, I played it 
safe by bringing the 185 over the barrier with 30 degrees of flap 
and a little power, at 65 m.p.h., and then dumping full flap for 
the flare-out. 

It was possible to use plenty of toe brake without raising the 
tail, but, given practice, I felt that I could have done a great 
deal better than the achieved 259 yd. from 10 ft. Although the 
book recommends a minimum approach speed of 75 m.p.h. with 
full flap, this seems quite high at lighter weights. Unfortunately, 
the graduation of the A.S.I. is not sufficiently large-scale at the 
low-speed end for really accurate figures to be determined. This 
would seem to be important for the marginal operations within 
the capability of the Skywagon. 

The take-off contest presented quite a few problems. It was 
necessary to declare a figure to clear the 10-ft. tape first thing 
in the morning. on a forecast wind of 8-12 knots. and this 
would be one’s starting point on the take-off grid. With no real 
experience to guide me, I consulted the flight manual of the 185 
and found that the ground run, at 2,200 Ib. all-up on a runway 
at sea level with a 15-m.p.h. wind and at 59° F., was given as 
80 yd. We were operating from grass. although hard in surface, 
and weight, wind and temperature conditions were similar. 

After agonizing thought, I came up with a figure of 135 yd. 
to clear 10 ft.. aiming to be well on the safe side. to avoid 
losing all points by going through the barrier. While waiting 
for the start-up signal it was demoralizing to see a number of 
contestants taking the tape with them as they floundered off the 
ground—the wind speed having dropped instead of increased. 
I would dearly liked to have given myself a little more margin. 
but it was too late by then, and I had to stick to my original 
guesstimate. 

The tape looked awfully close as I was marshalled into 
position 135 yd. from it. At full power the toe brakes held as 
I strained on them and I decided to keep the cowl flaps closed 
for the brief full-throttle period so as to remove every possible 
source of drag. As I dropped my heels to the floor I fed in 
plenty of right rudder to keep straight. leant well forward on 
the wheel to raise the tail and, after a brief pause to accelerate. 
heaved the 185 off the ground with a protesting bleat of stall- 
warning. I did not use an excessive amount of rotation. and 
had the satisfaction of seeing the tape flash by underneath out 
of the corner of my eye. 

In all, the Skywagon did quite well in competition against 
most of the latest American business and touring types, and 
after about 10 hours on it I had grown attached to its versatility. 
performance and handling. It came fourth overall, and third 
in its class. and at a U.K.-delivered and duty-paid price of about 
£9,900 ($18,950 f.a.f. Wichita), including the King radio, was 
considerably cheaper than many of its less commodious 
competitors. Leading Particulars 

DIMENSIONS.—Span, 36 ft.; length, 26 ft. 2 in.; height, 7 ft. 6} in. 
wing area, 174 sq. ft. 

WEIGHTS.—Empty, equipped, including pilot. 1,907 Ib.; co-pilot, 
180 Ib.; fuel (51.6 Imp. gal.), 367 Ib.; further disposable load, 
826 Ib.; max, gross, 3,200 Ib. 

PERFORMANCE.—Max. speed, 176 m.p.h.; max. cruise, 70° power 
at 8,000 ft., 165 m.p.h.: max. range cruise, 130 m.p.h. at 10,000 ft. : 
initial climb, 1,000 ft./min.; service ceiling, 17,300 ft.: take-off to 
50 ft., 1,510 ft.; landing from 50 ft., 1,265 ft.; range at max. cruise, 
770 miles; max. range, 885 miles. 


Flying for TV 


URING the summer season of Grand Prix meetings Dunlop 

have organized a series of flights to get advertising films 
back from the track to the television studio—for showing by 
10 o'clock the same evening. The films usually covered the 
race itself and an interview with the winning driver. As the 
shooting was never completed before six in the evening, and 
the average distance from the race tracks back to London was 
200 miles, considerable co-ordination was necessary. The 
flights were ably organized, with a tightly packed schedule down 
to the last minute, and no time was lost in getting the film and 
commentator to the studio. 

Le Mans, which is not, of course, a Grand Prix race, was also 
included in this series and was perhaps the casiest undertaking, 
with an airfield no more than 200 yards from the track. How- 
ever, there were no Customs available at Le Mans this year 
and the extra landing involved at Deauville, for clearance 
purposes, looked as if it might defeat the schedule. 

Accordingly. on the way out through Deauville, the urgency 
of the return flight next day was stressed to the Customs and 
control authorities. They co-operated a Priority 
approach was given and, to save seconds, Capt. Peter Nock. 
who was flying the Airwork Cessna 310, left the lowering of 
the undercarriage till one mile on final (and air traffic control 
were good enough to pass a polite reminder not to forget the 
wheels . . .). 


On the ground at Deauville, Customs and Immigration 
officials were waiting on the ramp and paperwork was cleared 
with no one even getting out of the aircraft. Total time on 
the ground, including taxi-ing, was less than five minutes. On 
arrival at Gatwick the Cessna parked in the same bay as a 
B.E.A. helicopter and, with Customs clearance on the spot 
again, the helicopter was helped to get away to Teddington 
with the film and Mr. Kenneth Wolstenholme in no more than 
a matter of minutes. 

For the Grand Prix races in Holland, France and Belgium 
the nearest airfields—of necessity Customs airfields—were all 
a number of miles from the race tracks. To avoid traffic jams, 
helicopters were chartered at this end. The film and com- 
mentator were picked up on the spot and flown to Schiphol, 
Rheims and Liége. 

The schedule nearly went amok at Liége due to exceptionally 
poor visibility and low cloud at the time of departure from 
the track. With the helicopter half way to the airfield the 
weather deteriorated to near zero and for a time the aircraft 
was very unhappily hovering over a field in the valley, unable 
to climb to the cloud-covered field of Bierset, where the Cessna 
waited. 

All in all, however, a pretty tight schedule was maintained. 
This was largely thanks to good liaison between the helicopters 
at each end and the Cessna which flew the main distance. It 
was also greatly helped by most praiseworthy co-operation 
from the various airfield authorities concerned.—s.F. 
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Controlling the VC 10 


AUGUST 17, 1961 
N previous articles in this series (THE AEROPLANE AND 
ASTRONAUTICS for Nov. 18, 1960, and Feb. 10, 1961) we have 


dealt with certain major aspects of the design of the Vickers 
VC 10 second-generation turbojet transport, namely, its 
structural features and its “ operational ” characteristics. Here 
we shall describe the layout and design details of this important 
aircraft's flying control system 

It might, perhaps, be said at the outset that although the 
essential task required of the control system of a large modern 
aeroplane of this sort is basically a simple one. having much in 
common with that of less sophisticated aircraft. the means 
whereby this task has to be accomplished are by no means as 


easy to achieve. They are, for example, governed more 
stringently by consideration of the magnitude of the loads 
involved. This dictates some form of assistance for the pilot 


with consequent complication and possible potential risks on 


the score of reliability. Safety. then, demands multiplication 
and further complexity. And the result is that the means 
devised to accomplish a fundamentally simple task have 


inevitably to comprise something very much more than a simple 
collection of levers and connecting mechanisms. 

Thus, the complex which is described by the rather misleading 
term “control system” can itself be a major piece of engineer- 
ing achievement that embraces ordinary mechanical problems 
as well as those involving hydraulics, electrics and electronics. 
In this. the VC 10 is no exception and the solution chosen by 


the Vickers-Armstrongs’ team to overcome the important 
problems involved, and to satisfy the 
stringent requirements laid down, are 


worthy of the closest study. 

A control system as complex as that 
of the VC 10—or of any other large 
turbojet aeroplane for that matter—is 
best ** described ” diagrammatically and 
this we have chosen to do with the 
four pages of drawings which accom- 


pany this article. As a supplement to 
these more graphic descriptions, how- 
ever, it is worth while examining 
briefly the principal “ philosophies ” 


underlying the design team’s solutions 
to the control problem and outlining 
some of the principal features of the 
system. 

So far as the basic design aims are 
concerned, these have been summed up 
very clearly by the company’s chief 
aerodynamicist, Mr. K. S. Lawson, 
B.Sc.(Eng.), D.L.C., A.F.R.Ae.S. He 
sets them out thus: 

‘The keynote throughout the design 
has been safety. As well as covering 
all reasonable fault conditions in the 
design of the control system, we have 
attempted to provide good flying and 
control characteristics in normal opera- 
tion because we feel strongly that such 
characteristics can make a major con- 
tribution to the safety of an aircraft. 
An aircraft which is easy and pleasant 
to fly reduces the work load on the 
pilot and, as a result, he is more likely 
to be able to cope with any emergency 
which might arise.” 

Good flying control characteristics 
are doubtless capable of definition in 
many ways. In the Vickers-Armstrongs’ 
view, the contributory characteristics 
which go to make up these desirable 
qualities are sixfold. 

First, the aircraft must be stable 
longitudinally and laterally under all 
conditions, preferably without any 
artificial stability augmentation. This, 
however, is qualified by the comment 


The impressive extent of the VC 10 

control system test rig/simulator at 

Weybridge is apparent in this general 

view. For details see the drawing 
on page 185. 


that on an aircraft like the VC 10 it is not possible with any 
practical configuration to obtain a satisfactory degree of lateral 
stability under all conditions without using some form of 
artificial stability, such as yaw damping. The aim has, there- 
fore, been to make the aircraft flyable under the worst condi- 
tions without a yaw damper, but to accept the use of a yaw 
damper in order to obtain pleasant flying characteristics in such 
conditions. 

The second necessary characteristic is adequate control power 
under all flight conditions. Thirdly, the changes of trim arising 
from all normal configuration changes—such as flap, airbrake 
and undercarriage extension—-must be kept to a minimum. 
Fourthly, the forces required to be exerted by the pilot at his 
handwheel and pedals to manceuvre the aircraft must not be 
so heavy that the manceuvrability is severely restricted; equally, 
of course, the pilot’s control loads must not be so light as to 
make it possible easily to overstress the structure. The fifth 
necessary characteristic is that there should be no speed 
instability on the approach. And finally, under all cruising 
conditions the buffet boundary should be sufficiently high to 
provide adequate margins for normal manceuvres and gusts. 

On the score of mechanical safety, a great deal of analysis 
has been done to establish possible fault conditions so that 
safety measures can be incorporated. These are indicated in 
the drawings. In general, the underlying principle has been to 


(Continued on page 186) 
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(Numbers 1-10 not used) 
FLYING CONTROLS 
udder.—From dua! pedals 11, rods 12, cable 
tensioner 13, cable 14, Yale-lock bolt 15 (ensuring 
that no two cables can be interchanged) and wires 
16 solid-drawn for the entire straight run to draw- 
bolts 17. 

Cables 18 to tensioner 19 with rods and spring 
strut 20 to switch-in electric unit 21 to move lower- 
rudder 24 

Electric unit comprises motor 21 driving pump 22 
and self-comtained hydraulic system to work jack 23 
and move control surface 

From dual pedals 11 
** fail-safe * 


Drawing by J. H. Clark, A.R.Ae.S. 


© Temple Press Limited, 1961 
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via duplicate alternative 
run 25 to operate electric units 26 and 


27 (for middie and upper rudders 28 and 29). Any 
unit and, therefore, control surface can be isolated 
from system by its own spring strut. 
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Unit 26 is fitted to serve as autopilot master 
power control—for which purpose it is used alter- 
nately with unit 21, which likewise is fitted to serve 
as an alternative autopilot master unit. All three 
units (21, 26 and 27) incorporate an auto-stabilizer 
unit for yaw damping 

Rudder hand trim 30 off artificial-feel rods 12A 

Elevators.—From dual sticks 31 via similar run 32 
to rods 33, and electric units 34 and 35, to operat 
inner elevators 36 and 37. Also from sticks 31 via 
alternative ** fail-safe ** run 38 and rods 39 to e‘cc- 
tric units 40 and 41 to work outer-clevators 42 and 
43 (units fitted with spring struts) 

Unit 34 is fitted to serve as master autopilot unit 
for which it is used alternately with unit 35 fitted 
likewise as an alternative autopilot master unit 

Artificial-feel feeds into stick via 31A 

Ailerons and Spoilers.—From stick-wheels 44 and 
runs 45 to electric units 46, 47, 48 and 49 working 
outer and inner ailerons 50, 51, 52 and 53. Isola- 
ting spring struts situated in rod work at 45A to 
protect each unit. 

Unit 46 is fitted to serve as an autopilot master 
unit, and used as such alternately with unit 48, an 
alternative autopilot master unit. 
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BVC 10 Flying Control System 
Layout 
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HYD. 4s0uRcES 


DUPLICATED ELEVATORS 


IC, 4S0OURCES 


iE ROPLANE 


Coerareur 


From dual stick-wheels 44 via runs 54 as spoiler B. AIR-BRAKE Co-pilot’s selector and arming controls 89. Cabie 
control circuit to mixing boxes 55 thence to Control 57 on console operates cables 58 to move runs to tensioner 90 to operate valve 90A thence via 
hydraulic jacks 56 to give differential spoiler action point S8A and rock 66 to operate spoilers on both hydraulic lines to tailplane jack 85 
for lateral control sides. to act in unison as air-brakes and quite 889A. Extension of 89 for captain to override 

From pilot's air-brake lever 57 on console and independent of lateral control co-pilot 
runs 58 to mixing boxes 55 thence to jacks 56 to C. ComBINED LATERAL CONTROL AND AIR-BRAKE ENGINE CONTROLS 
give spoiler action in unison for air-brake and lift (i) If, say, half air-brake is already on. and Console levers 91 and cable runs 92 to tensioners 
spill half lateral control 54 is applied: then spoiler goes 93; thence via cables and steel rods 94 (indestructible 
59. Manual-disconnect between sticks and systems full up with up-going aileron, and remains stationary in event of nacelle fire) to steel H.P. cocks. 

60. Supplementary spring feel on down-aileron wing Console levers 95 (with reverse-thrust links 95A,. 
61. Not used 44A. Rods feeding artificial-fecl (ii) If, say, full air-brake is already on and lateral outboard engines only on VC 10, all four on Super 
into both circuits comtrol is applied, spoiler cannot go farther up VC 10) t cable runs 96 to tensioners 97; thence via 
62. Electrical aileron trimmer (duplicate) tte leron so — gh collapses hme other 2" to gene oe seal 
3 all : i : : ae eid ae spoiler will go down wi own-going aileron ngineer’s throttle controls. 
63 bag Hi = a we ogg Land _—_ oe 70. Line of three-piece spoiler 100. Automatic throttle-trim used on the approach 
: sitiacem +6 63. On each: eck Flaps. Five sections 1 on alternate design and auto-flare 
z , ‘ carriages 72 (inside rollers) and 73 (outside rollers) 101 and 102. Emergency ram air turbines drive 
64A. Solenoid operates valve (if spoiler jams, press Carriages moved in and out by screw shaft 74 and hydraulic pump and ac generator to supply systems 
button, valve by-passed, jack collapses) shafting 75 from flap-actuating gearbox 76 driven (swing down into airstream from underbelly), levers 
65A. Plate with track (quarter circle 65 plus cam 69) by two hydraulic motors (off hydraulic systems A 101A, 102A on console 
in which travels bell-crank 66 driven via spring and B) 103. Autopilots (either one in use, the other 
strut 67 from 58 Stats.—Four-piece slat 77 with eight drive units standby). They control units 21/26, 34/35, 46/48. 
68. Fixed point of radius-link holding bellcrank as 78 (roller-tracked arms 79) moved by extending- Artificial-feel.—104. Operating jacks (hydraulic) 
Stationary on a radius and so screw-jack 80 worked by gearbox 81 (driven by two and their duplicates 105 
hydraulic motors—systems A and B) via shaft 82 106. Hydraulic pump (with its accumulator) for 
A. LATERAL CONTROL Variable-incidence Tail..-Screw jack 8&3 worked 104, 104, 104 driven by electric motor running off 

With up-going aileron, 54 will rotate 65A and through differential drive 84 by hydraulic motor 85 electric supply system / 
crank 66 moves outward in track 69 about fixed off hydraulic system A or hydraulic motor 86 off 107. Another for 105, 105, 105 off electric supply 
points 68 and S58A to operate 56 so that the spoiler system B system B 
goes up. On other wing. aileron going down, 54 Captain's controls 87 (selector and arming levers) Control-surfaces Indicator..-108. Acroplane out- 
rotates 65A oppositely and crank 66 travels in track and cable runs to tensioner 88 to operate valve 88A line with visual clinometer for each section of 


65: so there is no movement and spoiler inactive thence via pipes to tailjack motor 8&6 rudder, elevators, spoilers and ailerons. 
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CFR: » VC 10 Flying Controls... . 


PARES ae Location of Components 


ARS Drawings by J. H. Clark, A.R.Ae.S. 


© Temple Press Limited, 1961. 
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(Continued from page 181) 


design the system so that at least two failures in any part of 
the control system during a flight can be tolerated without 
endangering the aircraft. 

In selecting the overall type of system best suited to meet 
these requirements, an assessment was made of the relative 
merits of having a fully powered system, a completely manual 
one, or some combination of both. These studies showed that 
on the credit side of power operation were the following 
points :—— 

Control surface mass-balance (amounting to about 1,000 Ib. 
on the VC 10) is not required, provided that the circuits have 
sufficient stiffness; this can be achieved by mounting the jacks 
of the power control units adjacent to the control surfaces. 

Smaller and lighter controls can be used because: (a) without 
aerodynamic balances they can be moved through larger angles; 
(b) provided that there is sufficient power available, non-linearity 
of the hinge moment characteristics at the larger angles are 
not important; and (c) balance tabs moving in opposite 
direction to the control are not required, 

The stiff control circuits and absence of tabs considerably 
reduce the flutter hazard. 

Aircraft stability is the same when the pilot's controls are 
free as when they are fixed; with manually operated controls 
there can be substantial losses of stability on freeing the pilot's 
controls unless the surfaces have large amounts of aerodynamic 
balance. 

With complete power operation the pilot’s control feel is 
provided entirely artificially, and the feel characteristics can be 
arranged to be pleasant and satisfactory over the whole range 
of flight conditions. 

Flight development time can be substantially reduced because 
a great deal of control system development can be done on 
ground rigs before the first flight. 

On the debit side of the power-control account, it was con- 
sidered that: (a) multiplication of components would be essential 
to obtain the high standard of control system integrity required: 
(b) more maintenance would be required than with a manual 
system; and (c) the first cost and cost of spares would be greater 
for a power-operated system. 

Consideration of all the factors led to the rejection of a 
mixed system of power and manual operation on the grounds 
that, to a large extent, it combines the disadvantages of each 
separate system. It was also considered that the reliability of 
the power system is adversely affected by the manual reversion 
mechanism. 

The final choice was, then, a completely power-operated 
system. And in order to achieve the very high standard of 
integrity specified. a triplicated system was decided on. even 
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A view of the tailplane part of the control-system test 
rig from the top of the structure showing the elevator 
operating devices. 


though the airworthiness requirements do not call for more 
than duplication. 

As shown in the accompanying drawings, this has been 
accomplished by splitting the control surfaces and having inde- 
pendent and relatively simple power control units operating 
each portion. The rudder is split into three portions and the 
elevators and ailerons into two per side (or four altogether for 
each). 

This makes a total of 11 control surfaces, to which the power 
control units are connected directly. Each of these units is a 
package comprising an electric motor, a hydraulic pump. a 
hydraulic jack and a differential linkage. These components 
are identical in each of the 11 units; where necessary, however, 
additional components are fitted to these basic units to cater 
for autopilot and yaw-damper requirements. 

The control system was conceived from the outset as an 
integrated system—that is to say, it embodies complete integra- 
tion of the power control units and autopilots. In addition to 
all the normal autopilot facilities, an automatic flare-out mode 
is also provided, and the system has been designed so that it 
can be developed to provide eventually for completely auto- 
matic landing. 

For the system as a whole, the design is such that any of the 
control surface portions can “run away” to the maximum 
possible extent—i.e., to full movement or to the position 
corresponding to the maximum jack effort, whichever is the 
lesser—without endangering the aircraft, either on the score of 
controllability or stressing. Should such a power unit failure 
occur, switching off the electric motor will ensure that the 
hydraulic pressure in the circuit will decrease; and when this 
reaches a given preset value, a mechanical lock is released and 
the control surface portion will move slowly into a near-neutral 
lock. 


Duplication and Segregation 


The control circuits in the fuselage are duplicated and 
designed so that if any element in either of the duplicated 
circuits fails there will be no loss of overall control. Means 
are also incorporated to prevent a failure of any power control 
unit in a control channel from interfering with the operation of 
the other units in the same channel. 

Power for all 11 control units comes from the aircraft's 
electrical system. In the extremely remote event of the “loss ” 
of all four engines, an emergency electrical power supply is 
available from a ram-air turbine. 

As a further safeguard, however. an alternative means of 
control is available from the aircraft’s hydraulic system, which 
powers the spoilers—in six portions—and the trimming tail- 
plane. Normally, the spoilers provide about half the total 
rolling power, so in the unlikely case of complete loss of aileron 
power there is adequate power available from the spoilers for 
rolling control. The tailplane movement is normally used only 
for trimming purposes, but this, too, can be used in an 
emergency for pitch control in the equally unlikely event of a 
complete loss of normal elevator power. 

There are two hydraulic jacks and associated linkages 
operating each portion of the spoiler. The jacks on the inboard 
and outboard spoilers are supplied from one half of the 
hydraulic system and the jacks on the central portions are 
supplied from the other half. 

In all the control channels there is a duplicated artificial-feel 
system for the pilot’s controls. Each half of the system 
comprises an electric motor, a hydraulic pump and reservoir. 
three control units and three jacks. The function of the control 
units is to regulate the hydraulic pressure as a function of 
indicated airspeed. and also of altitude in the case of the 
elevator and aileron units. 


A detail of a power control unit 
for «elevator’’ operation in the 
rig. 
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JET SUCCESSOR TO THE VISCOUNT 
WITH EVEN BETTER THAN VISCOUNT ECONOMICS 


540 m.p.h. cruise speed 

57 mixed class or 69 tourist passengers 

Short airfield performance 

Quick turn-round: built-in auxiliary power unit 

Cabin width for spacious five-abreast seating 

Range of over 1,100 miles with full 14,000 ib payload 
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|  ANDNOW- J 
VIGILANT SCORES AGAIN 


On July 7th at Warminster, a large audience of Nato Military observers and 
press correspondents saw Vigilant: 


@ Score 12 hits in 13 shots 


@ Successfully engage moving tanks at ranges out to 
1350 yards 


@ Hit 4 oncoming tanks in 48 seconds, the attack being 
spread over a 40 degree arc 


On May 12th ‘somewhere in Europe’ other Military observers saw Vigilant: 


Score 11 hits out of 13 shots 
Hit ‘crossing’ tanks moving at 25 mph 
Hit a tank at less than 200 yards 


Hit tanks making snap appearances of 15 seconds 
and 20 seconds 


lethal and most accurate one-man anti-tank missile in the world 
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The Clean Wing shape of the future 
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Testing a ‘Segmented Solid” 


HE prototype of a booster-size, segmented, solid-propellent 

rocket engine was successfully static-fired by the United 
Technology Corporation on Aug. 5. The test, conducted for 
the National Aeronautics and Space Administration, was carried 
out at U.T.C.’s Development Center near Morgan Hill, 
California. 

Fired in a nozzle-up position, the huge conical rocket engine, 
26.5 ft. long and 7.5 ft. in diameter at its widest section, 
developed a thrust of approximately 250,000 lb. for 80 seconds. 
Its exhaust flame shot high into the air above the reinforced- 
concrete vertical test bay which has been specially constructed 
for solid rocket engine testing. The 80-second burning period 
fulfills the minimum requirements for an efficient and practical 
space booster. Shorter burning times, the company emphasizes, 
would impose excessive g loading on both mechanical and 
human payloads. 

Whereas only relatively heavy-walled test casings, unsuitable 
for flight operation, have been used in earlier test work, the 
segmented booster fired on this occasion employed a lightweight 
steel casing of exact flight design. This was fabricated by 
Pratt & Whitney Aircraft, a division of United Aircraft, in East 
Hartford, Connecticut. The solid propellent was developed 
by the Research Division of United Technology Corporation. 
The firing also marked the first occasion on which a full-scale 
test had been made of a prototype propellent charge of the 
thickness required for large booster engines 

It is U.T.C.’s claim that the major obstacles to the production 
of single rockets of up to three miilion pounds thrust have 
now been successfully overcome. By clustering such motors, 
they say, thrusts as high as 25 million pounds can be produced. 

The centre section of the three-segment U.T.C. engine con- 
tained almost 30 tons of solid propellent, more than any single 
rocket segment ever built in the United States. By comparison, 
the first stage of a Minuteman rocket holds 22 tons. In all, the 
three segments of the U.T.C. engine contained nearly 40 tons 
of propellent. 

Assembly of the rocket engine under field conditions took 
place without a hitch. The joint which secures the segments 
together is of the clevis type, utilizing shear pins which are 


The first flight-weight Saturn booster begins its long journey 
from the Marshall Space Flight Center in Huntsville to Cape 


Canaveral aboard the barge «Palaemon.”’ Because a lock has 
broken at the Wheeler Dam, it was transferred to another 
barge at this point for transport down the Tennessee and 
Mississipi Rivers to the Gulf of Mexico—and the Cape. 


A is 


— see ie. 


Close-up of the U.T.C. segmented rocket engine in the test 
cell prior to the successful static firing on Aug. 5. It developed 
a thrust of some 250,000 Ib. for 80 seconds. 


slipped into place by hand. As a crane lowered one segment 
after another, they were fitted together and secured in less than 
15 minutes. 

Although the present segmented rocket engine was financed 
through corporate resources, NASA paid the cost of the test 
firing as part of the agency's study programme into high-thrust 
booster development. By the end of the year, United 
Technology Corporation expects to test a rocket engine of 
similar design but with double the thrust—half a million 
pounds. 


Space Experiments by Balloon 


HE Air Ministry Meteorological Office and the R.A.F. are to 

assist scientists of Bristol University in experiments into the 

relationship between solar modulation and cosmic particles 
entering the solar system. 

The experiments, intended to discover more of what goes on 
in interplanetary space, are being conducted by a team from the 
H. H. Wills Physics Laboratory of the University, under Dr. 
C. J. Waddington. Already the team have sent up balloons, 
carrying stacks of photographic emulsion, from the new Air 
Ministry Meteorological Station at Shanwell, Fife, and from 
R.A.F., Cardington. 

Unlike ordinary meteorological balloons those carrying the 
emulsion stacks have special valves which, by releasing excess 
gas, enable them to drift at a chosen height, usually about 
115,000 ft. Normal balloons go on rising until they burst. The 
balloons are tracked by radar and at a pre-determined time the 
loads are dropped on parachutes. 

Electrically charged cosmic particles originating from outside 
the solar system come into conflict with solar magnetic fields 
as they approach the earth, and some at least of them are 
deflected. Some of those particles that reach the upper 
atmosphere pass through the photographic emulsion—which is 
similar to the emulsion on an ordinary film but much thicker 

and when the emulsion is developed, rows of silver grains 
give a “ picture” illustrating the behaviour of the particles. The 
effect of their entry into the solar system is rather like that of 
a stick thrown into a bramble bush: only those coming from a 
“lucky” direction, or thrown very hard, get through, explains 
Dr. Waddington. 

Aithough the experiments do not have any direct bearing on 
future space travel, the information obtained supplements that 
gained from space probes and satellites, and increases knowledge 
of interplanetary space. Meteorological officers have provided 


suitable locations for launching and tracking of the balloons by 
radar. 
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The Triumph of Major 


and ASTRONAUTICS 


OMY 
ay 


OSTOK II was launched from the “cosmodrome” at 

Baykonur—some 200 miles north-east of the Aral Sea in 
Southern Siberia. This “ flight,” on Aug. 6-7, follows six 
earlier ones—not all of them successful—beginning in May, 
1960, when a dummy astronaut was sent into orbit. Sub- 
sequently, orbital flights were made with dogs until, on Apr. 12 
this year, the historic single-orbit mission was accomplished 
by Major Yuri Gagarin. A full description of the develop- 
ment programme appeared in THE AEROPLANE AND ASTRO- 
nauTics of Apr. 20, 1961, pp. 435-438. 

The orbit of Vostok II was inclined at 64° 56’ to the Equator, 
and initial tracking information showed that the vehicle was 
moving in a near-circular orbit with a perigee of 110.6 miles 
and an apogee of 159.7 miles. The initial orbital period was 
88.6 minutes. 

Tass gave these details of the “ cosmonaut,” Major Gherman 
Stepanovich Titov: Born in 1935 in the village of Verkhneye 
Zhilino, in the Altai region of Siberia, he studied at a local 
secondary school. From 1955 to 1957 he attended the Stalin- 
grad Air Force Flying School where he obtained first-class 
results and an excellent pass in the pilot’s examination. After 
leaving the flying school, he served with the Air Force in the 
Leningrad Military District. Major Titov is married but has 
no children. 

At the “ Cosmodrome ” 

The launching was described by a special Tass correspondent. 
He wrote:— 

“The sun, burning hot over the steppe, lit up the silver 
coloured spaceship, the cosmodrome and the flowers growing 
beside the pavement. Members of the Government commis- 
sion, distinguished Soviet scientists, designers, engine testing 
personnel and the staff of the launching command assembled 
at the command post. 

“Here comes the light-blue bus carrying the spaceman. 
Titov alights, crosses to the launching area, and the lift takes 
him up to the cabin. He is wearing an orange-coloured flying 
suit with *U.S.S.R.” printed on it. Under the suit are various 
instruments which will send back information about the pilot's 
physical condition. 

“ To observe the spaceship take-off we go to a special square 
about a mile from the launching place, but we are not cut off 
from what is happening on the spaceship; the radio brings the 
final commands. 

“At last in the silence rings out the command ‘ Take-off.’ 
From a distance we can see the rocket already completely free 
from the supporting gantry. Another second—exactly 9 a.m.— 
and the rocket, slowly, it seems very slowly, leaves the Earth. 

“ Gathering speed it ascends more and more quickly upwards: 
then at a comparatively low altitude the rocket begins to turn 
and flies on its set course into orbit.” 

During his long stay in orbit Major Titov reported regularly 
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This map shows the relative positions of the launching site 

at Baykonur and the landing area in the Saratov district. 

The disposition of the sites—nearly 1,000 miles apart— 

takes into account the Earth’s west-east rotation, providing 

for recovery after one or 17-18 orbits for Vostok | and Il 
respectively. 
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Titov 


Major Gherman 
Stepanovich Titov. 


to Earth on a two-way communications link while Russian 
scientists kept him under observation on television. Radio 
telemetry also gave ground stations a continuous account of 
the astronaut’s physiological reactions and the operation of the 
spacecraft’s various systems. A tape-recorder was included in 
the cabin for recording the speech of the astronaut, providing 
also for “ automatic accelerated readings of recordings on com- 
mand from Earth.” 

After Major Titov had been in orbit for some time, con- 
tinuously reporting back his observations to ground receiving 
stations, he rested during the first hour of the fourth orbit and 
then performed certain physical exercises. At 2.31 p.m. (B.S.T.), 
the astronaut reported that he was “ feeling fine, with every- 
thing in order”; and at 2.37 he transmitted the readings of 
various flight instruments. At 2.48 p.m. he gave the informa- 
tion: “Cabin pressure constant, humidity 70°, temperature 
68° F.; feeling completely comfortable.” 

During the first 84 hours, Vostok II covered 148,130 miles 
and completed the sixth revolution at 3.42 p.m. 

Moscow Radio added that television pictures transmitted to 
Earth showed “the calm and smiling face of the Soviet 
cosmonaut.” Extensive scientific data, it was reported, as well 
as detailed data about the functioning of systems in the space- 
craft, were being received on the multi-channel telemetry 
equipment. 


Manual Orientation Tests 


After lunching on paste-like foods, Titov did more exercises 
and continued his work schedule. He continued to report on 
the functioning of the equipment. Then, for an hour, he tested 
the spacecraft’s manual controls. This presumably involved 
orientating the vehicle about its major axes (in pitch, yaw and 
roll) in conjunction with the “ optic orientator” fitted to one 
of the viewing ports, which provides a visual indication of the 
horizon (THE AEROPLANE AND ASTRONAUTICS, May 4, 1961, 
p. 480). 

A good will message from Major Gagarin was received in 
Vostok II during the flight. Titov confirmed that he had 
received it and expressed his thanks. 

Meanwhile, monitoring of the spacecraft’s equipment was 
continued by ground control. ‘“ The astronaut continues in 
excellent condition,” Moscow Radio reported. “ His ability to 
work has been fully preserved under weightless conditions. No 
deviations have been noted in the functioning of his cardio- 
vascular system or his breathing. His pulse-rate is 80-100 per 
minute and respiration 20-28 per minute. The electrocardio- 
grams practically do not differ from those initially recorded on 
the ground. According to the telemetered data, the entire 
equipment ensuring the biological functions of the astronaut 
is working normally. 

“ Air temperature in the cabin fluctuates between 68° F. and 
71.6° F., pressure 750-760 mm., relative humidity 70%, oxyger 
content in the cabin is about 24.15% and carbon dioxide 0.4%.” 

By 4 p.m. (B.S.T.), Major Titov was in his seventh orbit. 
Moscow Radio reported: “The astronaut again operated 
manual controls and the ship obeyed the movements of the 
pilot’s stick.” Then it was announced that “in accordance 
with the flight programme, the astronaut is to rest and sleep 
between 4.30 p.m. and midnight (B.S.T.). Consequently, the 
two-way radio contact with him has been temporarily 


suspended. Radio telemetric control of the functioning of the 
equipment in the spaceship satellite and the equipment ensuring 
the biological functions and the general state of the astronaut, 
is continuing. 


According to the latest telemetered data, the 
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astronaut’s pulse rate during sleep is normal at 58 per minute.” 

Moscow Radio announced that by 4 a.m. (B.S.T.) on Aug. 7 
Vostok II had completed 15 orbits. It also stated for the first 
time that “there were living organisms aboard” besides the 
astronaut. During rest periods, Major Titov was given the 
opportunity to use a wide-band receiver for reception of trans- 
missions on medium/short waves. At one stage he reported 
that he was listening to Siberian songs. 

He also said that he was observing the Earth from three 
portholes in the spacecraft. At the end of his 16th orbit, the 
Vostok had travelled 406,630 miles. The astronaut’s condition 
was again described as excellent. His co-ordination and working 
ability had been fully preserved under weightlessness, and he 
had enjoyed his breakfast. Conditions inside the spacecraft 
were reported to be normal and radio communication with 
Major Titov reliable. 

Approaching the time when the predetermined landing area 
in the U.S.S.R. would once again be synchronized with 
the orbit of Vostok II, the retro-rocket was fired to start the 
vehicle on its long descent trajectory. This took it over 
the continent of Africa to a landing in the Saratov region of the 
U.S.S.R., some 450 miles south-east of Moscow. Just before 
10 a.m. on Aug. 7 Moscow Radio broadcast this statement: 
“This is Radio Moscow. This is Radio Moscow. The flight 
of the Soviet astronaut Gherman Titov on board the spaceship 
Vostok II has ended safely. After orbiting the Earth more 
than 17 times in the course of 25 hr. 18 min., and covering 
over 435,000 miles, Major Titov landed in a predetermined 
region of the Soviet Union not far from the place where Major 
Gagarin in the spaceship Vostok I landed on Apr. 12, 1961. 
The scientific programme has been completed successfully 
according to plan.” 


Weightlessness No Obstacle 

After his return, Major Titov told a Pravda correspondent 
that twice during the flight he had seen the Moon, “ which 
looks about the same as it does from Earth.” The stars 
seemed brighter, however, and the Sun was so bright that it 
was impossible to look at it. (Pravda said that when the astro- 
naut landed, he had a red face “as though he had space 
sunburn.”) 

“ All that I saw and felt during the spaceflight,” Major Titov 
said, “accords in full with the impressions of my friend Yuri 
Gagarin. Our main impression is that weightlessness is no 
obstacle either to life or to work.” 

During the flight, he went on, he had listened to many of the 
World’s radio stations. He had, for instance, heard the Tass 
report on his flight made by a broadcasting station in Russia. 
He had eaten three meals and slept (wakefully) for 74 hours. 


Major Titov Meets the Press 


Despite the assurance from some quarters that the Russians 
are being more forthcoming about their space activities, the 
two-hour Press Conference held for Major Titov at Moscow 
University on Aug. 11 produced little new technical information. 

Outlining the progress of the flight, Major Titov stated that from 
the moment of take-off he experienced no ill effects from accelera- 
tion, noise and vibration. Once in space, his cabin was flooded 
with sunlight and he could see the bright sunlit surface of the Earth 
and at the same time the stars “ as clear and bright points on a 
black background.” Both his instruments and information trans- 
mitted from the ground confirmed that he was in the predetermined 


orbit. 

At 10 a.m. Moscow time—an hour after lift-off—he switched 
on the manual controls for the first time. The next time he did 
so he was on his seventh orbit. 

The major said he saw rivers, mountains, fields, both cultivated 
and fallow, harvested and unharvested. He could tell clouds from 
snow by the fact that clouds cast shadows on the Earth’s surface. 

At one stage, when he observed the Earth through a porthole, 
it appeared to be hanging over his head and he “could not help 
wondering what was keeping it there.” 

He said normal climatic conditions (pressure of one atmosphere) 
were maintained in the spaceship cabin. “I did not have a very 
good appetite.”” he went on, “ but this was evidently due to the 
strange weightless condition—and to a certain condition of excite- 
ment."’ He said he did not sleep during the whole time allotted in 
the flight programme. ‘‘ Sometimes I woke up, but then I got 
used to it and even slept 25 minutes longer than I should have 
done.” He took no tablets. He did not dream during the flight, 
nor had he dreamed since returning to Earth. 

Asked how he consumed his food, Major Titov said he ate 
specially prepared “‘ space food " which he obtained from “ tooth- 
paste "’ tubes; “ you press the tube and swallow the food, a very 
simple operation.”” Did he open his space helmet often? The 
astronaut replied that the question was better put the other way 
round, He practically did not shut it at all. (Pictures of Major 
Gagarin show that the helmet has a transparent visor with 


(apparently) inflatable tubes to seal it around the edges when closed.) 

Of the weightless condition, a Soviet scientist said there were no 
ill effects and the astronaut was able to work and rest normally. 
However, Major Titov found that moving his head quickly under 
weightlessness produced 
disappeared when he remained still. 


“an unpleasant sensation”; this rapidly 
It was clear, therefore, that 
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ORBITAL FLIGHTS 
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VOSTOK |! 


VOSTOK Ii 


Launched 
Recovered 


Number of orbits. . 
Flight duration 
Orbit: 

Inclination . 

Perigee 

Apogee 

Period < 
Spacecraft weight 

(less final stage) 
Payload 


Rocket booster 


Baykonur, Apr. 12, 1961 
7.07 a.m. B.S.T 

Saratov area, Apr. 12, 1961. 
T 


8.55 a.m 
1 
108 min 


64° 57 
112.4 miles 
203 miles 
89.1 min 


10,418.6 Ib 

Major Gagarin, life-support 
equipment, radio and TV 
equipment, transmittin 
on 9.019, 20.006, 143.62: 
Mc/s “ Signal’ trans- 
mitter 19.995 Mc/s. 

Multi-stage having “six 
engines with a _ total 
thrust of 20m. h.p. at 
time of launching "’ (pos- 
sibly between 800, 
and 1.3m. ib. initial 
thrust). 


Baykonur, T% J 6, 1961. 
7.0 a.m. B.S.T. 

Saratov area, Aug. 7, 1961. 
8.18 a.m. B.S.T. 


17 
25 hr. 1 min. 


eo 56’ 
110.6 miles 
159.7 miles 

88.6 min. 
10,431.8 Ib. 

Major Titov, life-support 
equipment, radio and TV 
equipment, transmittin 
on 15.765, 20,006, 143.6: 
Mc/s. “ Signal’ trans- 
mitter 19.995 Mc/s. 

Multi-stage having six 
engines with a _ total 


thrust of 20m. h.p. at 
time of launching " (pos- 


sibly becween y 
and 1.3m. Ib. initial 
thrust). 


weightlessness would require further investigation on this account. 

The transition from weightlessness, Major Titov stated, involved 
no abrupt changes, and after landing neither he nor the medical 
experts could detect any changes in his physiological condition. 
During re-entry he “ did not close the portholes, but watched the 
bright luminescence of the air, which changed in colour with the 
speed and altitude of the spaceship.’ The disposition of these port- 
holes in the spacecraft has not so far been disclosed, : 

Of the landing itself, he said: “* The descent of the spaceship 
and its landing system provides for the use of two methods—cither 
for landing inside the cabin of the spaceship or for ejection of the 
pilot’s seat from the spaceship and descent by parachute. 

‘*I had permission to use either of these two systems. My 
condition was excellent and I decided to test the second landing 
system. At low altitude my seat ejected. The spaceship landed 
safely nearby.” This technique was, in fact, tested in the second 
Soviet satellite-spaceship which carried the two dogs Strelka and 
Belka. On that occasion the capsule was said to have separated 
from the spacecraft after it had descended to a height between 
23,000 and 26,000 ft. It landed at a speed of 20-26 ft./sec., while 
the spaceship itself touched down at nearly 33 ft./sec. In the case of 
Major Gagarin’s flight the landing was made within the cabin. _ 

When asked if any pictures of the Earth had been taken during 
the flight, Major Titov surprised everyone by saying that he had 
taken with him “an ordinary little camera of the kind used by 
Pressmen ” and that with this he “ took a few snapshots in outer 
space. The film is now being processed,” he continued, “ and 
to tell you the truth, I am not at all certain of the results.” 

A questioner asked if two men could have flown in Vostok II. 
Major Titov replied: “In principle, yes. But in practice it was 
fitted for one person.” 

Filling in other aspects of the mission, Prof. V. Yezdovski said 
that Soviet physicists had timed the flight to coincide with a period 
of low radiation activity, after making probings of the stratosphere. 

Asked if foreign correspondents would be able to witness the 
launching of future Soviet spaceships, Prof. M. V. Keldysh, the 
new President of the Soviet Academy of Sciences, replied: “ Yes, 
they undoubtedly will be and we are doing everything to bring 
this about. But it will be realized that carrier rockets are not only 
peaceful instruments, and if the Americans had such advanced 
carrier rockets they would not be showing them either.” He added: 
“We are doing everything possible to use these carrier rockets for 
peace, and doing everything to bring about general disarmament. 
In these circumstances, there would be no barrier for science.” 


Future Programme 

The next steps to be taken in the Soviet man-in-space pro- 
gramme will probably be concerned with flights of still longer 
duration. British United Press, quoting Russian scientific 
sources on Aug. 6, reported that if Major Titov’s mission was 
successful a more ambitious flight, lasting three to four days, 
would be attempted. It was thought that this would occur 
before the 22nd Communist Party Congress in October. 

So far as the American space programme is concerned, there 
is little hope of duplicating Major Titov’s triumph for some 
time. At Cape Canaveral preparations are advanced for launch- 
ing another unmanned Mercury capsule into orbit early next 
month. It is expected to make a single orbit of the Earth. 
When a similar launching was attempted on Apr. 25 this year, 
the Atlas booster failed to follow its programmed path and had 
to be destroyed by the range safety officer. 

Subsequently, NASA is expected to launch another Atlas- 
Mercury, this time with a chimpanzee aboard. This should 
complete three orbits If successful, a similar triple-orbit 
mission will then be attempted with one of the American 
astronauts. It is hoped that this stage will be reached by 
December or January at the latest.—K.w.c. 
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THE AEROPLANE 
and ASTRONAUTICS 


Personal Flying 


UITABLE young men are being selected for training either 

as second officers for Derby Airways, Ltd., or Assistant 
Flying Instructors for Air Schools, Ltd., in a new scheme intro- 
duced by the latter company. Instructors will subsequently 
be employed at either the Elstree or Derby schools, while 
candidates for the airline side will be based at Derby or Cardiff 
with the company’s DC-3 fleet. First applicants will start full- 
time training from Aug. 29, while the second intake, appli- 
cations for which must be received by Sept. 8, start on Oct. 24. 

After initial selection and satisfactory progress in the early 
stages of training, candidates will be granted financial assistance 
up to £350, or 25% of the cost of training, as applicable on 
an interest-free repayment-from-salary basis. 

In June, Air Schools training aircraft flew 1,163 hr., 959 of 
which were at Elstree and 204 at Derby. The Midland School 
of Flying is to be expanded, and C.P.L. courses provided as at 
Elstree. The aircraft fleet is moved from one school to the 
other, as required. At the moment, five Chipmunks and three 
Austers are operated at Elstree, with two Chipmunks and an 
Auster at Derby. An eighth Chipmunk is shortly to be intro- 
duced. 

. 7 . 

McAlpine Aviation, the business flying division of Sir Robert 
McAlpine and Sons, Ltd., have been appointed sole distributors 
for Piaggio aircraft throughout the U.K. and Eire. The entire 
range of Piaggio aircraft will be offered for sale, with particular 
emphasis on the P.166 executive twin, two of which are 
operated by McAlpine Aviation for their key personnel. 

The company also offer leasing facilities, overhaul and main- 
tenance services at their Luton Airport headquarters, which are 
being expanded with the construction of a second hangar. 

° . + 


From A. J. Whittemore (Aeradio), Ltd., of Biggin Hill, the 
U.K. distributors for Narco radio equipment, comes the news 
that the Narco lightweight MBT fan-marker receiver and the 
Mk. V VHF transceiver have both been upgraded to Class I 
status by the Ministry of Aviation. This means that they can 
be used at all times. including in controlled air space under 1FR 
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FLYING FOR TV—A chartered Cessna 310D has been used by 
the Dunlop company, in conjunction with helicopters to fly 
TV films back to London from the leading European motor- 
racing circuits. An account of these activities is on page 180. 


conditions, and in public transport category aircraft types. 
The MBT-12 is the first lightweight and low-priced fan- 
marker receiver to be given Clas: I approval, while the Mk. V 
90-channel transmitter and 190-channel receiver is only the 
second lightweight vuHFr set to be similarly approved. The 
MBT is a completely self-contained unit weighing only 18 oz., 
while the total weight of the Narco Mk. V is 94 lb. 
e e * 


Mr. Arthur Harrison, President of the Warwickshire Aero 
Club, took delivery of a new Aero 145 light twin towards the 
end of July, for business use. In his capacity as an insurance 
broker, Mr. Harrison often flies to the scene of accidents in 
his own aircraft for first-hand information, and he also intends 
to use the Aero 145 for business trips to the Continent. 

He considers the Aero 145 the best aircraft of its class on 
the market, and at £13,250 is considerably cheaper than 
comparable American types. Before taking delivery of the 
Aero 145, which is based at Birmingham Airport, Mr. Harrison 
presented his Auster Mk. 5 to the Warwickshire Aero Club. 


by Dr. A. E. Slater 


T Camphill, on the third day of the 

Northern Gliding Competitions, the 
cold front which had arrived the pre- 
vious midday “ came to a grinding halt ” 
and was in “a state of confusion” in 
the words of Peter Wickham, the met. 
man. “Rain?” asked a competitor. 
“The only place where it has been 
raining to my knowledge is at Camphill,” 
replied Peter. A 100-km. triangle race 
was set for the afternoon, but in vain. 

In compensation, next day, Aug. 2, 
turned out the best of the meeting, 
and a distance task along a line through 
Folkestone was set, as an unstable N.W. 
airstream had ousted the cold front at 
last. Alfred Warminger, remembering 
his cross-Channel flight of a month 
before, once again declared a goal in 
Northern France; but, anxious to allow 
time to get there, he made too early a 
start, and came down just behind 
Nottingham. This was the area where, 
the met. man prophesied, the air would 
be “ flat’ to compensate for a big build- 
up of cumulus over the Pennines to 
windward. 

Most of those who got away (and 
everybody did) went in two “ gaggles ” 
between 11.45 and 12.30, and eight of 
them landed in Kent. “Chuck” Bent- 
son, of London Club, made the 197 miles 
to Folkestone in 54 hours, and Lieut. P. 
Goldney of the Army Club was just 
short at Hawkinge. A few miles off 
course were G. W. Mackworth-Young in 
his Eagle at Dover, and Stuart Morison 
of the Army and Chris Riddell of York- 
shire Club at Lympne. D. W. Corrick 
of Bristol Club landed near Faversham 


and Don Snodgrass of Lasham reached 
Sittingbourne. 

Mike Bird. unable to use a beautiful 
cu-nim just over the newly restricted 
zone near Southend, glided to a good- 
looking cumulus 20 miles away, but it 
had died, so he continued the glide into 
the Isle of Sheppey, gaining enough 
points to keep his overall lead of the 
day before. 

Goldney reached Hawkinge in a glide 
from 12,000 ft. north of the Thames, 
sinking at 6 ft./sec. at first till the ice 
melted. Other final glides were started 
by Corrick from near Tilbury and 
Bentson from an altitude of 9,000 ft. over 
the Thames. 

After a welcome day of rest and rain, 
a 30-knot surface wind cleared the air 
for a free distance task on Friday, 
Aug. 4. With the wind tearing the 
thermals apart, most people just 
“scraped” at low altitude, and only 
Warminger and Bird reached the Lincoln- 
shire coast; but Humphry Dimock got 
up to 6,000 ft. in a cloud near Boston 
and glided from there 40 miles to 
Wisbech, 90 miles from Camphill. This 
flight earned him 100 points and lifted 
him from 8th to Sth place, while Bird 
increased his overall lead from 12 to 
72 points. 

After another rest day, which suddenly 
became soarable in the afternoon, Sunday 
brought promise of a “trough” due to 
pass over at lunch time. Only Snodgrass 
got away before it; the task was pilot- 
selected goal and he declared for 
Skegness but only reached Sandtoft, 40 
miles away, 


Of 20 post-trough flights, Morison 
went farthest, 83 miles, but hit the coast 
north of his goal of Skegness. Dimock, 
the only one to reach his goal and earn 
the 30% bonus, went 74 miles to Boston 
and again became the day's winner. 

By this time each pilot had, according 
to the rules, to discard his worst day’s 
score, with the result that Mike Bird’s 
lead was reduced to 2 points over 
Dimock and the Morison-Hanneman 
entry, who jointly held 2nd place. 


* * * 


AILY bulletins kindly sent by the 

Kansas Soaring Association, who 
are organizing the U.S. Championships 
at Wichita, describe the first day’s 
weather as “sub-average.” However, 
Dick Schreder, in his new HP-10, won 
a 142-mile out-and-return race at 35.5 
m.p.h. Operations, to quote E. J. Reeves, 
“went smooth as a cat’s ankle. Now it 
is at last seen that a Major Soaring 
Operation can be carried on very 
nicely—smack dab in the middle of a 
large busy Municipal Airport.” 

On the second day a high cloud sheet 
covered the sky and only Bill Coverdale 
got past the first turning-point of a 148- 
mile triangle. In these championships 
pilots have to fly 100 km. (62 miles) to 
score at all—not a mere 15 or 20 miles 
as in England. Next day the sky was 
again covered, this time by low stratus, 
but Coverdale astonishingly flew 86 
miles. explaining that his German Ka-8 
was used to European weather and all 
he had to do was “drop the reins” and 
follow along. 
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9: Designed by H. P. Folland, this handsome aircraft took to the air as 
Can you name u? ; early as 1914, to prove that streamlining was a necessary adjunct 

(Ansmer give tele) ; to higher speeds. As intended, it was the fastest aeroplane in the 

: world. Powered by a 160 h.p. Gnome engine, closely cowled for 

minimum drag, it achieved 135 m.p.h. Although one of the first 
aeroplanes to have flaps, it was still a bit hot on landing... 
a breathtaking 50 m.p.h.! A moulded celluloid canopy was 
designed, but no pilot could be persuaded to fly under it. 
Such research aircraft mark the progress of the aircraft industry. 
Within our sphere of life-saving, continuous research also keeps 
pace with the advancing requirements of passenger and service 
aircraft. Creating better, stronger, lighter fabrics into new designs 
of inflatable equipment . . . setting new standards of safety... 
is generally R.F.D.’s achievement. , 


AIR/SEA SURVIVAL 


For further particulars write :— 
R.F.D. COMPANY LIMITED, GODALMING, SURREY 
Telephone : Godalming 1441. M.0.A. Approved and M.0.S. Approved 


Subsidiary Companies in : N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW ZEALAND, 
ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A. ( Agents throughout the world.) 
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Correspondence 


The Vanishing Crews 


R. LENZIE’S article entitled “The Vanishing Crews” in 

your issue of Jly. 27 is a strange mixture of fact and 
conjecture which bears little relation to fact, yet the conclusion 
he reaches that “there appears to be no reason why the flight 
deck crew should exceed five in number, of whom three should 
be pilots,” is one which would be generally acceptable if 
applied to long-haul operations, although there is a strong 
school of thought that would favour a reduction in that 
number. 

It would be impossible, in a letter of this kind, to go into 
detail to point out the inconsistencies in the arguments adduced 
by Mr. Lenzie to justify the retention of the navigator and 
radio officer as crew members, but I would like to draw 
attention to two basic inaccuracies in Mr. Lenzie’s article. He 
says that the pilot answer to fatigue is to recruit two 
additional pilots to the crew, one to act as a “ meal pilot,” the 
other to act as an “ overseer.” 

If the association is permitted to give the pilots’ answer, 
nothing is farther from the truth. Of the two “ answers” 
given, the second, that an “ overseer” pilot should be carried, 
has not come from the association, which is thoroughly 
opposed to such a suggestion. In so far as the “ meal pilot” 
is concerned, he is used in B.E.A., as the result of an Industrial 
Court Award, only when the normal crew, because of com- 
mercial requirements, is unable to take a meal on the ground 

the additional pilot being carried to ensure that two pilots 
are at the controls at all times. Neither of the two concepts 
is basically concerned with the alleviation of fatigue. 

On the general question of crew composition the practice, 
now well established in America, of having an all-pilot crew 
is becoming universally accepted as providing for greater 
flexibility and economy in usage, particularly in view of the 
development of new aids to navigation and communications 
which do not require a specialist crew member to operate 
them. 

But is not the simple reason why there are more pilots the 
fact that with the growth of transportation there is a require- 
ment for more? 

D. Fottows, General Secretary, 
The British Air Line Pilots Association. 
Hayes, Middx. 


Pilots’ Sickness Rates 


INCE C.C.J. has sent me a copy of the letter that he has 
asked you to publish [see Aug. 10 issue, p. 164] and in it he 
states he has supplied me, privately, with the authenticity for 
his statement in the article about which I wrote, I feel I must 
make a short statement. 

I am not satisfied with C.C.J.’s statements regarding the source 
of his information, since I have access to the correct statistics 
in connection with the sickness on the Comet | Flight and, in 
addition, in his covering letter to me C.C.J. says—‘* I feel sure 
that I did not misunderstand him.” (The source from which he 
obtained the information.) This makes it appear to me that he 
has, indeed, some doubts on the correctness of his statement 
that B.O.A.C. planned Comet 1 operations at 85-90 hours per 
month, per pilot, and that as a result of excessive sickness and 
medical advice this was reduced. 

I would point out, once again, that the planned hours were 
from the beginning 550 per year and that the average annuai 
hours of pilots was approximately 500; in addition, statistics 
show that the sickness rate in the Flight was, in fact, lower 
than that on the Argonaut Flight which was operating at the 
same time. 


Dorney Reach, Berks. A. P. W. Cane (Captain). 


Landing a Wellington 


N these days, when one is expected to know more and more 

about less and less (while continuing, nevertheless, and 
following the nature of all living creatures, to learn less and 
less about more and more), it is pleasant to argue about some 
unimportantly interesting point. 

In “ OPtional Reading—4 ” (issue of Jly. 27, p. 94), C. C. J. 
writes about adding a few knots to the “book” approach 


speed of a Wellington 1A after hitting the tailwheel rather 
hard on his first solo. 

As I remember it, one of the minor difficulties with the 
Wellington was caused by the fact that it had a shallow ground 
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angle coupled with an elevator control which was fairly 
powerful even at low speeds. So the higher the final approach 
speed the more likely it was that an excessive angle would 
be obtained, accidentally, during the hold-off. 

A really good landing with the Wellington was a bit of a 
trick, but—for people brought up on the fully stalled, stick- 
right-back technique—seemed to come off best with a fairly 
low final approach speed and a half-hearted flare-out, with 
a whiff of throttle maintained until the thing was firmly on 
the ground. 


London, S.W.3. H. A. TayYuor. 


Lost Luggage 


EFERRING to the paragraph headed “ Uncivil Aviation ™ 

on page 93 of THE A®ROPLANE AND ASTRONAUTICS of 
Jiy. 27 regarding the handling of passengers at London Airport, 
justifiable criticism can also be levelled at the handling of 
passenger's luggage, and not necessarily on long-distance hauls. 
Little more than a fortnight ago, for example, I presented myself 
with one suitcase, with over an hour to spare before a flight 
to Dublin. At the time, it occurred to me that the receptionist 
was far more interested in other matters than that for which she 
was employed. 

As it turned out, my supposition was not far off the mark. 
My case did not arrive with me at Dublin, nor on the next flight 
either. Telegrams were sent identifying the contents of the case 
which, fortunately, was not locked; telephone calls were made 
by the Aer Lingus people. Ultimately the case arrived, many 
hours later; and it transpired that it had been discovered, still 
in the baggage hall, not even labelled. Had the case been 
locked, so that identification would have been more difficult, 
goodness knows how much more delay there would have been. 

One understands from officials at various receiving airports 
that this is tending to become commonplace at Heathrow. 


London, N.W.6. E. H. Row. 


The A.T.L.B. and the Hovercraft 


NOTE with interest that Starways, Ltd., have applied to the 

Air Transport Licensing Board for licences to operate 
cross-river services by hovercraft. Why the Air Transport 
Licensing Board? If hovercraft come under the control of the 
Minister of Aviation, then he is responsible for controlling them. 
What could be more ridiculous than ships and hovercraft 
steaming along busy waterways such as the Clyde or Mersey 
under completely different control? Imagine an unco-operative 
River Authority insisting that a line of buoys is essential for 
the safety of ships and refusing to arrange a gap, even though 
the buoys make a complete barrier to hovercraft. 

There appears to be no case for the Minister of Aviation 
controlling anything in the airspace normally used by two- 
dimensional surface craft, be they on land or water. No one 

would dispute the fact that a hovercraft is two-dimensional 
for all practical purposes. 

Anyway, I’m keen to have one of the hovercraft wheel- 
barrows I saw demonstrated the other day, but not if it means 
an endorsement on my A.L.T.P. licence and an A.R.B. exam, 
a C. of A. and a maintenance schedule, a Licensed Engineer 
for maintaining it and a list of approved parts which will cost 
three times the normal charge. Surely the hovercraft principle 
is just a variant of the pneumatic tyre, and let’s leave it at that. 


Largs, Ayrshire Eric STARLING. 
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More Automatic Seat-reservation 


Some 3,000 telephone callers, 280 counter- 
callers and 500 telegraph messages will be 
dealt with per hour by a new electronic 
automatic seat-reservation system which 
B.E.A. hopes to have fully operational by 
the end of 1964. A £24-million contract for 
the first part of the system has been 
concluded between the Corporation and 
Standard Telephones and Cabies, Lid. This 
will come into use late in 1963. Ultimate 
cost of the complete system, which, it is 
claimed, will be the biggest of its kind in 
Europe and one of the most modern and 
fully automated employed by any airline in 
the World, will be £4) million. 

Basis of the system will be two pairs of 
large programme-controlled computers to be 
installed in B.E.A.’s new permanent West 
London Air Terminal now under construc- 
tion. One pair will process reservations on 
domestic services and the other pair will 
handle international services—in each case 
up to nine months ahead of the booking 
date. Both pairs perform similar functions 
and are interconnected to allow  cross- 
reference and to duplicate records against 
equipment failure. 

One computer in each pair, known as the 
numerical computer because most of the 
information processed is digital, handles all 

seat availability and seat-booking inven- 
tories. The other in each pair, the nominal 
computer, is concerned with details and 
requirements of the passengers who have 
made the bookings. The backing store used 
with each numerical computer comprises up 
to 20 high-speed magnetic | drums, each able 
to store records for about 2,000 flights cover- 
ing an Il-week period. Seat availability 
information relating to any individual flight 
may be obtained by sales clerks in the 
minimum of time. 

Each nominal computer has a_ backing 
store up to 200 special rapid-access mag- 
netic-tape mechanisms, storing the records 
for up to one million passengers. Any 
record may be retrieved for examination or 
amendment in about five seconds. 

Each reservation office which is connected 
to the system will have a number of push- 
button seat-availability and booking interro- 
gation units, and a special teleprinter for 
transmitting details to the nominal computer. 
Initially only reservations clerks in the 
London area will be connected directly to 
the computing centre. Bookings made 


Mr. A. H. Milward, chief executive of 

B.E.A., left, and Mr. K. 

group manager of Standard Telephones, 
examine a reservations key-set. 


through other BEA. offices and by other 


London centre, but these messages will in 
future be , yt 
Later it is planned to provide 


for other principal 
United Kingdom and also 


With the complete system in use B.E.A. 
: during peak booking months, 
there will be complete elimination of more 


100,000 flight control sheets and well over 
a million booking entries which would other- 
wise have been made by 
} systems ordered from Standard 
~. and a load control and passenger 


described in our issues for Apr. 


Aviation Calendar 


Aug. 29 
Laton = Aijrport.International Light Aijrcraft 
Exhibition; until Sept. 2 
Sept. 1 
Londoa.—B.1.S. lecture, “Man in Space.’ by 
Dr. J. C. Guignard, I. B. Wright and Dr. W. F. 
H.lton, at the Royal Society of Arts, John Adam 
Street, W.C.2, at 18.30 hr 
Sept. 3 
Wolverhampton.—-Wolverhampton Acro Club At 
Home 


Sept. 4 
Farnborough.-S.B.A.C. Exhibition and Flying 
Display; until Sept. 10. (Public days Sept. 8-10.) 


Sept. 8 
Cranfield.—Popular Flying Association Rally: 
until Sept. 10 
Sept. 13 
Baden-Baden.—German Acro Club Second Inter- 
national Sporting Pilots’ Rally 


Company Notices 


NEW COMPANIES 

Jack Braithwaite (Aerial Photography), Ltd. 
(700,056).—Private co. Reg. Aug. 3. Cap. £100 in 
fi shs Directors: Jack Braithwaite and Sheila 
Braithwaite, both of 69 Oxford Street, Woodstock 
Oxford. Nicholas Isidoros, Oxford Airport, Kid- 
lington, Oxford. Sec.: J. Braithwaite. Reg. off.: 
Oxford Airport, Kidlington, Oxford. 

South Eastern Aviation, Lid. (699.352) —Private 
co. Reg. Jly. 26. Cap. £100 in £1 shs. To act as 
importers, distributors of aircraft and all components 
thereof. Directors: John E. Underhill, 3 St. Mary 
Avenue, Earley. Reading Anne C. Underhill, 16 
Culver Lane, Earley, Reading. Sec.: C. J. Hayward. 
Reg. off.: 48 Market Place, Reading. 


risons Aircraft, Ltd. (699.270) 


Cap. £100 in £1 shs. To operate air trans- 


field Way. Buckhurst Hill, 


A. J. Walter (Aviation), 
on the business of manufacturers of and dealers in 


connection with prototype and experimental aircraft 
and aircraft of all kinds. §S 


APPLICATIONS ACCEPTED 
w Triges (Goodyear Aircraft Cor- 


Printed specifications of the above will be avail- 


Personal Notices 


Ship’on-under-Wych- 


P. R. Tapster—a son 
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Luftwaffe Fire-control 


Evaluation models of the Ferranti 1.S.1.S. 
(integrated strike and interceptor system) 
aircraft fire-control system are to be deli- 
vered to the Luftwaffe under a_ recently 
concluded contract between the company 
and the West German Ministry of Defence. 
Four different versions of the I.S.1.S. will be 
tested in Fiat G-9ls, more than 300 of 
which are at present on order for this air 
force 

LS.LS., developed at Ferranti’s Edinburgh 
laboratories, is a simple lightweight system 
for aiming guns, rockets, and bombs. It is 
independent of any radar equipment and 
uses a gyroscopic method of measuring 
range to surface targets. In some versions 
of I.S.1.S. the sight can also be used to 
present steering signals to the pilot from a 
navigation computer. The steering signals, 
whether for navigation or weapon aiming, 
are presented “ head-up,”” so that the pilot 
sees them in his normal field of view as he 
looks forward out of the cockpit. 

The 1.S.1.S. gunsight is a development of 
the Ferranti Gyro Gunsight, over 50,000 of 
which have been produced and supplied to 
more than 30 of the World’s air forces. 


Another Spraymat Licence 


Spraymat, the electrical deicing system 
developed by D. Napier and Son, is to be 
manufactured in Japan. As the result of a 
recently signed licence agreement Shin 
Mitsubishi Heavy Industries, Reorganized, 
Ltd., of Tokyo, have been granted exclusive 
rights. Japanese personnel are shortly to 
undergo training at Napier’s Luton factory 
and production will begin in Japan early 
next year. Initial production will be for the 
177 nationally built F-104J Starfighters for 
the Japanese A.S.D.F. for which Shin 
Mitsubishi are prime contractors. 

Spraymat is also produced under licence 
in France, West Germany and the U : 


Electronics Take-over 


Ultra Electronics, Ltd., has reached pro- 
visional agreement with K.G. (Holdings), 
Ltd., to acquire the entire share capital of 
its subsidiary, W.S. Electronics, Ltd., for 
approximately £125,000, the effective date of 
purchase to be Jly. 31. It is the intention 
of Ultra to continue the business of W.S. 
Electronics as a separate entity within the 
group. 

Computers on Show 


Olympia, London, is the venue for the 
Electronic Computer Exhibition to be held 
from Oct. 3-12. Thirty-seven leading British 
manufacturers in the computer field will be 
showing their equipment which will be 
grouped into two broad categories—standard 
production computers and those units 
specially designed for large-scale data- 
processing, scientific and research work. An 
electronic data processing symposium will 
run in parallel with the exhibition. The last 
such exhibition was held in 1958. 


Checking Component Accuracy 


The rapid close-tolerance inspection of 
large components, for which there is an ever- 
increasing requirement in the aircraft 
industry, has brought about the joint 
development of the AM. 7236 universal 
automatic measuring machine by High 
Precision Equipment, Ltd., and Ferranti, 
Ltd. This machine is capable of inspecting 
a variety of component types such as large 
template shapes, three-dimensional forms, 
including aerofoils and wind tunnel models, 
and large castings within an overall capacity 
of 72 in. by 36 in. by 24 in. 

The machine incorporates the numerical 
positioning control equipment on the hori- 
zontal axes of measurement together with a 
specially designed measuring system in the 
“Z” or vertical axis. This measures a dis- 
placement from a horizontal datum. A 
continuous display of position on all three 
axes is provided and other facilities, such as 
paper tape or manual decade dial informa- 
tion input and overall manval control of all 
slide movement, are incorporated. There 
are facilities to give output signals for print- 
out or Hollerith punched card equipment. 
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ASTRONAUTICS 
PRESS any: Classified Advertisements 
must normally be received at Head Office 


by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in ¢ 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers. 

AMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


“AEROPEAFE CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,”’ Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
* The Aeroplane and Astronautics.’’ Commission 
1% (minimum 2/-) on amount deposited. 
BOx NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling @rvenn 
Lane, London, E.C.1. 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, ‘ate every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839. 

BRANCH Sonar Bayliss House, Hurst 
Street, Bir : Midland 6616. 
50 Hertford “oF oe Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


AIRCRAFT FOR SALE 


APIDE, ex Marshall Fleet. Delivery 14 days from 
order with 12 months public transport C. of A 
X45 propellers (new), A.U.W. 6,000 Ib. low-houred 
engines, radio Extremely well maintained and in 
excellent condition Marshall Flying Services, Ltd., 
The Airport, Cambridge 600-644 
Messenger Mk. IV, built in 1947, new 3-year C. 
of A low engine hours, engine-driven gencrator, 
self-starter, radio Murphy MR80, 23-channel V.H.F., 
blind-flying panei. dual control twin-tread anti- 
shimmer tail wheel assembly, recently upholstered in 
red leather and cream washable head lining, new 
bubble windscreen, all glass excellent, whole acroplane 
in first-class condition, £2.200 or near offer, would 
exchange. Heron, Rover House, Bournemouth. Phone 
24443 601-650 
RENTICE 7-seater aircraft, fitted radio, cabin 
heater, immaculate. C. of A. expires July, 1964, 
£1,850 Box A992, care of THE AEROPLANE AND 
ASTRONAUTICS 600-x6284 
ILES MESSENGER  4-seater, Cirrus Major 
engine 32-channel Murphy radio, generator, 
Starter, full panel, retrimmed inside, first-class con- 
dition, C. of A. February, 1962, £1,600 Phone. 


Cop 4201 600-x6474 
‘OR sale Two Tiger Moth aircraft equipped for 
agricultural work Britten-Norman Micronair 


rotary atomizers and fertilizers spreading equipment, 
C. of A. expiring September, 1961, £500: C. of 
expiring February, 1962, £700. Both aircraft available 
for inspection at Sywell by appointment. Apply Crop 
Culture (Aerial), Ltd., Bembridge Airport, Lo 
600-5 
NE PBY-SA. two crew, cargo doors and floor, 
extra windows, removable airline seats and tables, 
galley, etc., no corrosion, new C. of A. on delivery; 
available now Apply Box A896. care of THE 
AEROPLANE AND ASTRONAUTICS 600-16 
NIQUE opportunity Two-seat Auster J.4, 
immaculate condition inside and out, only 10 hr 
since recent three-year C. of A., Cirrus Minor I 
engine has 300 hr. to go, gyro instruments fitted, 
775 Box A004, care of THE AFROPLANE AND 
ASTRONAUTICS 600-15 


hi A Coser Geode number of D.C. 6A 
LA e and 6B aircraft fitted long- 
range tanks, hours oom average 10,000 hours since 
date of manufacture, 1956-57, these aircraft are on 
progressive maintenance and condition is immaculate 
Enquiries to sole European agent: Killock Martin 
Air, Ltd., 20 Mark Lane, E.C.3. Min 3100. 600-13 


ETER S. CLIFFORD AND CO., LTD., offer:— 


ETA-SOKOL demonstrator, 125 hours since new, 
to standard specification, plus blind flying 
instruments, full 4-seater, list £4,885, offered £4,550, 


immediate delivery 
ETAILS of a number of second-hand aircraft on 


request 
OLE U.K. agents for Czechoslovakian light aircraft 
XFORD AIRPORT, Kidlington, Oxford. Kidling- 
ton 3355, Bietchington 392 600-14 
RENTICE Long-range tanks, steel rod seen, 


many extras, seen Newcastle Airport Cc 
Dr. J. McClory, Stamfordham House, Stamfordham 
Newcastle-on- Tyne -653 


Aircraft Wanted 


CRAP aircraft aluminium and stainless steel 
urgently required. Lowton Metals, Ltd.. Lowton 

St. Mary’s, near Warrington Leigh 71441-2 
z 


IPSY engine AUSTER, low engine hours, public 
transport C. of A condition not important. 
West London Aero Club, White Waltham Aijrfield, 
Berks. Littlewick Green 272 600-x6204 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
HILLIPS AND WHITE. LTD 


HE leading stockists in the U.K. for instruments, 
navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy Major and Queens series and Armstrong 
Siddeley, Cheetah IX and XV _ engines 
61 QUEENS GARDENS. London, W.2 Phone, 


Ambassador 8651 2764 Cables,“ Gyrair 
London zzz-772 
HE REGIONAL AIR TRADING CO., Croydon 
Airport for Rapide spares of every description. 
Phone, Croydon 8521 22-7 


A arn spares for Dakotas. Harvards, Piper 
ub Fairchild Argu Beechcraft, DI1"%s. 
Mosquito, Spitfire, Firefty Recines spares for Pratt & 
Whitney, Armstrong Siddeley, Lycoming, etc.; acces- 
sories and instruments for all types of aircraft 
47 Dakota operators please note, we offer 
a limited number of genuine brand-new 
Bendix tail wheels at a reasonable price 
J. WALTER, LTD., The Drive. Horley, Surrey 
« Phone, Horley 1420 and 4294. Cables, “ Cubeng 
Horley 600-8 


APPOINTED DEALERS 


The North & West Midlands: Westair Limited, 
Squires Gate Airport, Biackpool, Lancs. 
East & East Midlands: 

W. H. & J. Rogers (Engineers) Ltd., 

Gt. Barford, Bedford 
West: Steels (Aviation) Limited, 
Clifton, Bristol 
Scotland : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON 315 


Loo 
VISCOUNT 700 
SERIES SPARES 


Airline Air Spares can meet 
your requirements, as we 
have recently stripped one 
of these aircraft completely 
and can offer many 
attractive items ex stock. 


Our Spares stockholding 
includes comprehensive 
ranges for DC4, Viking and 
Bristol 170 aircraft, and we 
also supply workshop and 
ground equipment. 


AIRLINE AIR SPARES LTD., 


Associated with 


KEEGAN AVIATION LTD., 
SOUTHEND AIRPORT, 
SOUTHEND-ON-SEA, ESSEX. 

PHONE SOUTHEND 48183. TELEX 1943. 


Our Ansafone telephone answering machine records all telephone 
calls after office hours. 


URPLUS test equipment for sale. Hydraulic pneu- 
matic vacuum, electrical, low temperature, 
instrument, propeller, tensile, impact. creep, crack 
detection, etc. Send requirements. L. Solloman, Ltd., 
1 es St., Manchester, 3 Fhone, Blackfriars 
457 609-634 


anaune of Tiger Moth spares. Gipsy Major 
engines and engine spares and propellers for sale 


Inspection invited. Crop Culture (Aerial), Ltd 
Bembridge, 1l.o.W 600-6 
Aircraft Accessories, Spares and 
Components Wanted 


ANTED, PD 190/212/1 feathering propellers and 
propeller parts for Heron. Box 2183, Anchorage. 
Alaska 601-637 
KCO 1140 V.H.F. main unit only Box A002, 
care of THE AEROPLANE AND ASTRONAUTICS 


600-4 
LINK TRAINERS 


ae trainers (12). Low price for prompt removal 
ers. Box A003, care of THE AEROPLANE AND 
ASTRONAUTICS. 601-x6473 


AVIATION COMPUTERS 


AYS. of Ealing, stockists of Aristo, Jeppersen 
Weems, Swissair, R.A.F Mk. 4, Box Dalton 
computers; scale rules, protractors, etc quotations, 
mail orders by return. Write for latest stock list 
8-10 Bond St., Ealing, W.5. Eal 2813 600-787 


CARS FOR SALE 


OUR aeroplane taken in part-exchange for any 
of our 400 used cars or 100 new cars always in 
stock If your plane is worth more than the car or 
deposit required for a hire-purchase transaction we 
will gladly refund the cash difference. Raymond Way. 
Kilburn, London, N.W.6. Maida Vale 6044. 600-790 


R A Officers’ uniforms, for sale, new and 
* reconditioned. Fisher's, 86-88 Wellington 


St., Woolwich. Phone 1055. Kits also purchased 


zzz-774 
CONSULTANTS 
AN S. McNICHOL, London School of Air Naviga- 
tion. Pilot and navigator training with advisory 
service. 33 Ovington Square, Knightsbridge, “ 3 


2-791 
R W. SUTTON (CONSULTANTS), LID. 7 

e Lansdowne Place, Cheltenham. Phone 5811. 
600-602 

HIRE AND CHARTER 
USTER, Tri-Pacer, Cu Apache = available 
Grantair, Ltd., Syweil , we. -, Northampton 
Phone, Moulton 3481 600-795 
MISCELLANEOUS 

| iyo ge BAGNALL mechanical aircraft handlers, 
jet engines for ! V Sabre, 2.000 various 


magnetos, tyres 56 x 16, 17.0 x 16, 15.50 x 20 43-in 
Details, J. T. Leavesley, Ltd.. Alrewas, Staffordshire 
Phone, Alrewas 354-5-6 600-648 


PACKING AND SHIPPING 
R AND J. PARK. LTD., Dominion Works. 
e Thames Rd., Chiswick, London, W.4. Phone, 
Chiswick 7761. Official packers and shippers to the 
aircraft industry zzz-0782 


RADIO AND RADAR 
TRI2D, STR9Z, tg and most other British 
and American V.H.F. R/T equipment always in 
stock A.R.B.-approved design installations into any 
type of aircraft. A. J. Whittemore (Acradio), Ltd., 
Biggin Hill Aerodrome, Kent zzz-781 


SITUATIONS VACANT 
DEN AIRWAYS (B.0.A.C. Associate) Due to 
continued expansion with the impending intro- 
duction of the Avro 748 Aden Airways are secking 
additional licensed aircraft engineers. Essential quali- 
fications are sound practical experience, A licence on 
DC3, Argonaut and/or C licence on P. and W. 1830 


and RR. Merlins Turbine experience or licences a 
considered advantage. Salaries in the range of £1,548 
to £1,938 per annum dependent upon qualifications 


and experience, with income tax paid, free furnished 
accommodation for both married and single engineers 
60 days U.K. leave per annum free passages for 
successful applicant and his family. together with 
generous contributory pension/provident and medical 
schemes. Engineers interested in an interview are 
asked to forward full details of qualifications and 
experience in strict confidence to Personnel Manager, 
B.O.A.C. Associated Companies Airways Terminal, 
Buckingham Palace Rd., London, S.W.1 600-643 
We dD Link Trainer Instructor Apply 
Training Administrator, Air Safaris, Ltd., Gat- 
wick Airport South, Horley, Surrey 600-649 
RADAIR, LTD., require licensed and unlicensed 
aircraft electricians with Viscount experience. 
Please apply to:—Chief Engineer, Tradair, Ltd., 
Southend Airport, Essex. 601-652 
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DOUGLAS C47 
DAKOTA 


FOR SALE 


ASTRAEUS LIMITED 
167 Victoria Street 


London SWI 
Phone VIC 1403 Cable Arreffay 


There is a JODEL for you. 


Either thee AMBASSADEUR 3 seater 

or the MUSKETEER 4—5 seater. 

U.K, Agents: 

ROLLASON AIRCRAFT & ENGINES LTD. 

RKEDHILL AIRPORT - + + SURREY 
Telephone: NUTFIELD RIDGE 2212 


BRITAIN'S ONLY 
AVIATION SCHOOL 


IRWORK 
SERVICES o's", 
TRAINING 


* aircraft 
engineering 


“€« PERTH * stssssen 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


15 


Situations Vacant—contd. 


A And C Viking licensed engincer required imme- 
diately for station engineer duty in Nicosia 
small base, salary in region of £1,100 plus allow- 


ances, free passage out and return Apply in writing 
to The Chief Engineer, Cunard Eagle Airways, Lt 
London Ajirport, Hounslow, Middlesex 600-2 


IGERIA AIRWAYS have vacancies for First 

Officers for D.C.3s, possible command flying on 
Piper Aztec aircraft if applicant has sufficient experi- 
ence and holds Senior Licence, salary in range £2,045 
to £2,360, including inducement pay. generous gratuity 
scheme education allowances, accommodation pro- 
vided and medical facilities, free passages for wife 
and up to two children Applications invited imme- 
diately to Nigeria Airways, 32 New Bond St., London 
w 600-7 


l 
_& F I Wanted, club near London, excellent 
7 eRe remuneration and prospects Phone, 
Coppermill 3345-6 or write Box A952, care of THE 
AEROPLANE AND ASTRONAUTICS 600-9 
LYING instructor at Exeter Airport, good salary 
pension fund Apply to the Manager, Exeter 
Airport, Exeter Phone, Exeter 67433 600-11 
VIATION engineer required by consultant engi- 
neers advising on aircraft design and manufacture 
and airline operations, age 20-25, minimum qualifica- 
tions H.N.C (Mechanical or Aeronautical) with 
appropriate apprenticeship Write giving full details 
of experience to Hedley S. Crabtree and Co., Ltd., 
144 Cromwell Rd.. S.W.7 600-12 


TUITION 


VIGATION, LTD.. provide full-time or postal 
tuition or a combination of these methods for 
M.C.A. Pilot-Navigator licences Classroom § instruc- 
tion can be provided for A.R.B. General, certain 
specific types and performance schedule examinations 
D4 Links Phone, Rodney 8671. For details apply 


Avigation, Ltd., 30 Central Chambers, Ealing Broad- 

way, London, W.5 Ealing 8449 zzZz- 

yg em SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with home-study 


correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali- 
fications, also P.P.I Officially appointed Services 
Courses Scheme, 33 Ovington Square, Knightsbridgec 
London, S.W.3. Ken 8221 zzz-792 
Daw LINK TRAINING CENTRE, D4 anc 
ANT 18 Trainers Instrument ratings, renewals 
and latest procedures for flights to any aerodrome in 
the world 21s. an hour Denham 3171 zzz-797 
EDFORDSHIRE AIR CENTRE, Cranfield, Bed- 
ford (three miles from Motorway M1) First-class 
flying facilities and instructors, fly the modern Cessna 
150 and 172 aircraft. Hangarage and service facilities 
for your aircraft available Write to the Secretary 
for details or phone Ron Campbell, Cranfield 321, 
extension 304 600-640 
EARN to fly, £37; Instructors’ Licence and Instru 
mem flying for £4 12s. 6d. Night flying £5 12s. 6d 

per hour Residence 6 gns. weekly. Specialized course 
for Commercial Pilot's Licence Wiltshire School of 
Flying, Ltd., Thruxton Aerodrome (Andover Junction 
hr. 15 min. from Waterloo), Hants 22zz-799 


NSTRUMENT rating, contact the acknowledged 

experts for D4 Link and flying trainers in London 
and at Oxford Airport, Link Training Services, Ltd 

Cobs Court, Carter Lane, Ludgate Hill, E.C.4 Phone, 
611-6 


City 6043 1 
| capeaasial — ES 


PPLICATIONS are now being considered for 4 

second batch of young men for training and 
subsequent employment as (i) Second Officers for 
Derby Airways, Ltd., or (ii) Assistant Flying Instruc- 
tors for Air Schools, Ltd. Each successful candidate 
who must be prepared to start on a comprehensive 
full-time course from October 24, 1961, will be given 
financial assistance to a maximum of £350 or 25% 
of the cost of training, as applicable, on an interest- 
free repayment-from-salary basis 

ORMS of application, which must be returned 

not later than September 8, are obtainable from 
the London School of Flying, Ltd., The Aerodrome, 
Elstree, Herts 600-1 


LYING training from 50s. per week. Club 
facilities. Central Line or 10 bus Herts and 
Essex Aero Club, Stapleford, near Abridge, Essex. 
Stapleford 257. 600-3 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL offers comprehensive training for com- 
mercial and private pilots in atmosphere of modern 
air transport. Rates from £4 (contract). No entrance 
fees Airport club available Municipal Airport, 
Southend-on-Sea Phone, Rochford 56204 600-793 


30 /. Per hour for dual or solo flying on Tiger 
/ Moth aircraft. Annual subscription required 
Phone, Biggin Hill 2773. Uxbridge Aero Club, Biggin 
Hill 600-10 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255 M.o.A.-approved course, Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates Route 705, one hour from Victoria. 600-761 


BOOKS AND PUBLICATIONS 


5 AMERA IN THE SKY,” by Charles Sims, 
with a preface by Air Chief Marshal Sir James 

Robb For more than 30 years Charies Sims, chief 
photographer of THe AEROPLANE AND ASTRONAUTICS 
and one of Britain’s best-known aerial photographers 
has watched the amazing growth of British aviation 
from a ring-side seat In this book he recalls with 
pen and camera enlivened with anecdotes, some of 
his many memories of those eventful days. Illustrated, 
218 pages, 256. met from bookseliers, or 266. 6d. by 
post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1 zzz 
RINCIPLES OF HELICOPTER ENGINEERING 
by Jacob Shapiro. This comprehensive review of 

the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of recent knowledge in the field Illustrated, 448 
pages, 55s. net from booksellers, or 56s. 9d. by post 
from the Publishers. Tempie Press Limited, Bowling 
Green Lane, London, E.C.1 zzz 
™ EROPLANES AND AERO-ENGINES.” (4th 
Edition) A new edition comprising 24 two- 

and three-page cutaway drawings which includes a 
variety of British civil and military aircraft and 10 
piston-engine, jet and gas-turbine power plants 
Illustrated, 56 pages. Price Ss. net from booksellers 
or 5s. 7d. by post from the publishers, Temple Press 
Limited, Bowling Green Lane, London, E.C. zzz 


THE AEROPLANE 
and ASTRONAUTICS 


KA Fue 


TOP PERFORMANCE!!! 
1,030 POINTS OUT OF 1,500 


IN THE 
INTERNATIONAL BUSINESS AND 
TOURING AIRCRAFT COMPETITION, 

1961 


For sheer performance, the Mk.21 came 
first in the distance event, out of 20 
different types. 

We have pointed out Mooney perform- 
ance before, and now proved it publicly. 
At £7,718 basic, it carries the lowest 
price tag for any aircraft of comparable 
performance. Please note no increase 
in price with recent increase of Import 
Duty!! We invite you to check on 
others first, then you'll want Mooney. 


R. K. DUNDAS LTD. 
DUNDAS HOUSE, 
59 ST. JAMES’S STREET, 
LONDON, S.W.! 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON (Heathrow) AIRPORT - HOUNSLOW 
MIDDX. 


require 


‘A’ LICENSED BRADIO 
ENGINEERS 
(Ref.: M.13.) 


*X’ LICENSED 
INSTRUMENT 
ENGINEERS 
(Ref.: M.4.) 


INSTRUMENT 
MECHANICS 
(Ref.: M.18.) 


SKILLED AIRFRAME & 
ENGINE FITTERS 


preferably with experience Britannia 
Viscount or DC.6 aircraft 
(Ref.: M.1.) 


RADIO MECHANICS 
(Ref.: M.3.) 


All Applications in writing, quoting the 
appropriate reference, to the Personnel Officer 
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Books and Publications—contd. 


HE AEROPLANE” PICTORIAL REVIEW 
(No, 5). Staff of THe AEROPLANE AND ASTRO- 
wauTics. This fifth annual collection of outstanding 
aviation pictures contains over 200 photographs 
rouped in 12 sections and descriptively captioned 
Hustrated. ‘- pages, 12s. 6d. net from booksellers, 


or 13s by post from the publishers, Temple 
Press Lienived. Bowling Green Lane, London, E.C.1 
Other volumes available in this Series THe 
AEROPLANE pee Review, No. 3, 10s. 6d. net (post 
free, lis THe AFRoPLANE Pictorial Review, 
No. 4, 12s "ba net (post free, 13s. 7d.) All other 
volumes in this series are now out of print zzz 
HE “POWER AND SPEED" SE a” Ss Bs 
BOYS “ Aircraft and Air hewen? 


Swanborough of THF AFROPLANE AND a 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles Other titles in the Series 


are: Motorcars.” * Locomotives "" and Ships and 
oC ~ | T ] Ss a Shipbuilding.”” Illustrated. 112 pages, 10s. 6d. net 
from booksellers, or lls. Sd. by post from the pub- 


lishers. Temple Press Limited, Bowling Green Lane, 
WIRE THREAD INSERTS mca apa a 
NTERPLANETARY FLIGHT. Ap introduction to 


Astronautics (2nd Edition), by A. C. Clarke. Com- 


Precision made in Carbon Steel for Aluminium and pletely revised in the os: of recent advances in the 
. . science of astronautics ncludes a chapter on earth 
Magnesium. Also in Stainless Steel and Bronze. satellites and lunar probes and an appendix on funda- 
; mental theory and mathematical data Illustrated, 

B.S.F. * Metric - B.S.P. + B.A. 152 pages, 12s. 6d. net from booksellers, or 13s 
. by post from the publishers, Temple Press Limited, 

Whitworth - Unified Bowling Green Lane, London, E.C.1 

CROSS; <> EXPLORATION Or  SPAC E (First Cheap 
MANUFACTURING CO. (1998) LTD ition), y » © larke Provides answers 
to the many questions the intelligent layman asks 
COMBE DOWN: BATH Somenset about the science of astronautics Over 375,000 
“ wh Py copies sold in all editions. Illustrated, 212 pages. 


AIR TRAFFIC CONTROL 


Experienced 
RUNWAY CONTROLLER 
A.T.C. ASSISTANT 


required for duties at White Waltham 
Aerodrome at Maidenhead, Berks. 


Interesting work covering movements 
of civil and military, fixed and rotary- 
wing aircraft. 


Please apply to the Manager, 
FAIREY AVIATION LIMITED 


at the Aerodrome, giving details of 
experience. 


(A Division of Westland Aircraft Limited) 


&s. 6d. net from booksellers, or 9s. Sd. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1 zzz 


ODERN AIRCRAFT DESIGN, by J. L. Naylor 


Provides technicians in allied industries with an 
account of the wide background of knowledge behind 
the design of modern aircraft Illustrated 128 
pages. 9s. 6d. net from booksellers, or 10s. 2d 
by post from the publishers, Temple Press Lim — 
Bowling Green Lane, London, E.C.1 


MINISTRY OF AVIATION 


AIR TRAFFIC 
CONTROL OFFICERS 


SITUATION VACANT 
SALES MANAGER 


required for aircraft and component sales 
organization with world-wide business. 
Good opportunity and prospects for 
experienced man with drive and initiative. 
Please reply to Box No. A001, c/o “*The Aeroplane & 
Astronautics”, Bowling Green Lane, London, E.C.1 


Posts for men or women at least 23 and under 35 
on 1/7/61. peng must have had recent New Luxury Hotel & Country Club 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but NEAR FARNBORO UGH 
exceptionally, extensive experience in A.T.C.O. aD 
duties may be accepted. They should normally Single, Double Bedrooms 
also have G.C.E. with five passes, or an equivalent and Private Suites 
academic qualification. Starting salary (London) , 
from £872 to £1,251. Maximum £1,599. Appoint- Charcoal Grill 
ment initially unestablished, but prospects of 
establishment and promotion. HOLLIS COURT HOTEL AND 
: COUNTRY CLUB 
MINISTRY OF AVIATION MAYFORD, GUILDFORD ROAD (A320) 
EST 5(a) 1/R 758, THE ADELPHI Ne. WOKING, SURREY 
JOHN ADAM STREET, LONDON, W.C.2 Tel.: WOKING 5695 


CHOOSING A V.O.R. ? 
CONSULT 


WHITTEMORE’S 


FIRST 
% BIGGIN HILL 2211 (PBX) KENT 


 stiiaitedlien: tetas imei Niet eo FLIGHT 
$ Precision Sheet Metal Workers and 3 FOR 
¢ Light Engineers tothe Aircraftindustry > 

> Manufacturers of fabricated parts and assemblies in ferrous g 

2 and non-ferrous metals. Tools, jigs and machined parts for § 

2 the assemblies can be produced in our own workshops. 7 

g Let us quote for your requirements. > ' 

§ M.0.A. Approved Fully Approved A.R.B. ¢ illustrated, by 
; D.G.1. No. 50037 Ref. No. A1/2502/47 2 

] ) pia 
5 C. W. FLETCHER & SONS LTD. > ie pup pliet. 
2 STERLING WORKS, ARUNDEL STREET, ¢ + aro prac 
5 SHEFFIELD, | > 

4 ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 § 15/- net. 

§ Telephone: ESTABLISHED Telegrams: § 

r id 28049 & 28040 1891 Assayed Sheffield 1 a 


BRIEFING 
PILOTS 


Volume One 
By N. H. Birch and A. E. Bramson 


This book covers the basic theory of flight together 
with fundamentals clearly explained and excellently 


Bramson, and then goes on to describe 


the basic flying manoeuvres giving explanations and 
clear instructions on the practical exercises needed for 


All exercises in the book are geared 
Pijot’s Licence. The book has received 


official approval from the Panel of Examiners of the 
Guild of Air Pilots and Air Navigators. 


PITMAN 


D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 
Spec.: D.T.D. 900/4526 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
Makers of Aircraft Components for over 20 years. 


Great Time Saver . . . Accuracy Assured . . . Sheets or Components. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection-Iver” 
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VAGANGIES FOR 
LINK TRAINER 
INSTRUCTORS 


AER LINGUS— 
IRISH INTERNATIONAL AIRLINES 
invites applications 
for two Link Trainer Instructor 
vacancies at Dublin Airport. 
Applicants should be Rated Instructors 
with wide experience in civil aviation. 


Applications giving details of age, 
qualifications and experience should 
be sent to the Personnel Manager, 
Aer Lingus—Irish International Air- 
lines, P.O. Box No. 180, Dublin, to 
reach him not later than 31st August. 


CANVASSING WILL DISQUALIFY 


. PERFECT 

— PRECISION 
eps e\ F 

v\ & AIRCRAFT 

= SPRING WASHERS 

TO B.S. SPECIFICATION 2 S$P.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2355/8 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 
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and ASTRONAUTICS 
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Aeronautical Co. Ltd. 
C47 - DC-3 Specialists 


Stockists of British and American A.G.S. and 
A.N. spares for all types of British and 
American aircraft, from Austers to Viscounts, 
from Pipers to DC-4s. 

24 hour A.O.G. service operated, cable or 
telephone your requirements. 

All enquiries handled by experts with many 
years’ aviation experience. Alternatives can 
often be supplied from stock if original parts 
are not available. 

Comprehensive stock list sent by return. 
Purchasing agents for foreign governments 
and overseas airlines. 


84 ALEXANDRA ROAD, 


Farnborough ° Hants 
Telephone: Farnborough 2881/2/3. 

Emergency: Guildford 66958 

Cables: Bestair, Farnborough, Hants. 


SIDDELEY 
AVIATION 


Senior 
Market Research Economist 


We have a vacancy for a Senior Market Research Economist in our growing 
Market Research Group. As a part of the Sales Engineering Department, 
Market Research provides a service to Sales but the major proportion of work 
is on long-term planning. The new appointee will be directly responsible to the 
Chief Market Research Economist and will be concerned with the following 
activities: 


1. The continuous review of all civil aircraft markets in relation to the latest 
technical thinking. 


The analysis of airline and other statistics. 

3. The detailed study of the market prospects of a variety of interesting new 
projects. 

4. The maintenance of a comprehensive intelligence system. 


5. The preparation of miscellaneous reports on a wide range of subjects. 


This unusually interesting position in an expanding field combines contact 
with the latest Technical advances and the study of civil aviation in the broadest 
sense. Among the qualifications we require are: 


Age 28-35 
A University degree or equivalent 
Several years experience in either an airline or aircraft company in positions 
which give a realistic appreciation of airlines’ problemsand future requirements 
A keen interest in the whole civil aviation field 

Monthly staff salary will be paid according to qualifications and experience, 


and problems arising in connection with a move to the Hatfield area can be 
discussed at interview. 


If you think you have the qualities to contribute to this Company’s forward 
planning, write us a concise letter telling us why and quoting reference 476 to: 


The Personnel Manager, The de Havilland Aircraft Co. Ltd. 
Hatfield, Herts. 
Your reply will be treated in the strictest confidence. 


‘THE DE HAVILLAND 


AIRCRAFT CO 
LIMITED 


HANDLEY PAGE LIMITED 
PARK STREET, Near ST. ALBANS, HERTS. 


have vacancies in their Test Department for 


ELECTRICAL ENGINEERS 


to carry out development testing of Aircraft Electrical 
Generating Systems. Senior and junior positions are 
available. H.N.C. or equivalent qualification is required. 


Please write giving full details to: 


Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2. 


Sue Se Sa) AA 
: Mee eee oy 
Bern 3 O58 Ry ne 
ae cemegeiier 
eae : i : = E Se SE er : 
2. =z Sear = f : Uh eee = rr a = Sag as . [aan > esate gor as : ao 
s = —_ moe er - ere Te oe ee oe a ee ee ee “ ” ene . . —_ a 
: 
eh 
en RRM ME eset seme mem . ie : 
ie 
. i re Lig: 
eG 
Fas 
eq 
e 
‘ | * 
2 } | <i 
| a 
< 
ee H fA 
| mh 
c Ss 
: a 
ak: 
1 e 
| ry cD 
d 
| * 
; | a 
, | ee | 
| 3 
| ag 
- tg 
> 
Ae 
Bie 
Yes a 
ay: 
, ‘3 
j te: 
ates 
i Les 
~t 
| | ‘ag 
ae 
Bane 
23 
2 a 
| rc 
| Pes 
Po - . . 
| aioe sa 
~ re : cers eamenanensiuemeeie aaa a4 
bayer 
F- it a 
. —_— [OO re ath. 
Sin 8g 
ate 
a 
aa 
roa 
ve 
a 
Pye 
, une 
LS aa 
“yy 
: 14 
is 
Pee > 
i ey 
e: v2 3% 
dial 
ee 
f Fah 
epee 
ae 
“Tee 
<j 
a: 
x 
mee 
3 
ee; 
~ eit 
ee i 
B a 
eer 
bs *, 
aie 
: : aha 
+ - Ss oad 
> 3% 
- a 
Set ee 
. 
: pa 
crs 
4 
a 
; “y 
a Sg 
2 a , 7 ‘ : sg 
— Woorim . “= A a a = oo a <i > = ae a +e 
yy ae > Soi i : ee 
ne aia 7 Bye 


a art nee ee ' te = 


THE AEROPLANE 18 AUGUST 17, 1961 
and ASTRONAUTICS 


An Essential Reference Book—The 196! Edition of 


‘The Aeroplane’ Directory of British Aviation 


e Incorporating ‘* Who’s Who in British Aviation” 


4 A complete guide to aviation in the 
ah United Kingdom and throughout the 

British Commonwealth the current 
Y 1961 Edition of this essential reference 
book records the many changes 
which have taken place in Service 
and Civil Aviation since publication 
of the previous edition. 


All sections have been revised and 
brought up-to-date and this edition 
is of special value and interest for 
the clear picture it affords of the new 
pattern of the Aircraft Industry fol- 
lowing the recent re-grouping of 
major manufacturers. Also listed 
are the many new appointments 
which followed disbandment of the 
Ministry of Supply and creation of 
the_new Ministry of Aviation. 


Principal Contents 


R.A.F. & Commonwealth Air Force Appointments 
Service Air Stations 

Foreign Air Attaches 
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Civil Aerodromes in the U.K. 

International Aviation Authorities 

Aeronautical Societies 

Flying and Gliding Clubs 

The Aeronautical Press 

Air Training Centres 

Biographical Section with over 1,600 entries 


584 pages. Size: 83 x 53 in. Linson Boards 


Price 35s. net. (By post 36s. 9d.) 


Rubbaglex Sheeting Impervious to 
is processed on 100% Aromatic Hydro RUBBAGLAS 


pure glass cloth, has Carbons. Highly 


very high tensile "1 recommended for “LTD. q 
strength, is rot proof Gaskets, Washers, B 
i and combines flex- Jointings, Dia- ABFORD HOUSE 
ae ibility and resiliency phragms, Sleevings, 15 WILTON RD. 


with non-stretching also Floating Root 
— a properties. Tank Seals, LONDON $.Wil - 


INDEX TO ADVERTISERS 


Name Page Name Page Name Page 
A —E N 
Aer Lingus . : 7 Ekco Electronics,Ltd. .. Inside Front Cover Napier Aero Engines, Ltd. ol = Sion 
Airline Air Speres, Ltd.. ‘ . .. 4 F 
Airwork Services, Ltd. .. a oa 14,15 Fairey Engineering, Led. eo P 
Automotive Products Co., Led. Pe ia? Pitman, Sir Isaac & Son, Ltd. .. a : 
Astraeus, Ltd. : rs : = Fletcher, C. W. & Sons, Ltd... a re. 
Actewell, B. & Sons, Led. es ‘“ “7 H a 
6 Handley Page, Ltd. oa - oe wa oe R.F.D. Co., Ltd. 12 
Box A001 _. i Ps A . 62 Hertayford Publications, ioe .. os ee Roliason Aircraft & Engines, Led. \ — 
British Aircraft Corparesion 7,8, 9,10 Mawter Siddeley Aviation, Ltd. aa 11,17 Rneen, tas... Ms fe i irate Caer 
BST Aeronautical, Led. .. 17 Hollis Court Hotel & Country Club co Rubbaglas, Led... a * of 18 
Burnley Aircraft, itd... ‘Inside Back Cover Rye, Claude, Bearings... * B. 47 
c Keegan Aviation, Ltd. .. oa po a 
Canadair, Led. ice L bd e bes ; 
Cross Manufacturing Co. (1938), Led. 16,17 Lockheed Precision Products, Ltd. Back Cover ie seins = Pe “~ a ee 
Cunard Eagle Airways, Ltd. ne = a ie 4 United Aircraft International |. - oo“ 3 
. 
o Maricon,' Ltd. ee a Inside Front Cover w 
Daimler Hire, Ltd. we. Uae — .—« Miller Aviation, Led. ete," Westland Aircraft, Led. .. a os 13, 16 
Dundas, R. K., Led. a > oa oe Ministry of Aviation re Je 3 . 6 Whittemore, A.J. (Aeradio), Ltd. .. “ae 
| 
Printed in England and Published W: uate tp Go Sue, FET® aes Laeee, BOTLINS GREED 5408, Leubee, BCl. ; 
Registered at the G.P.O. as a Newspaper. Second class postage paid at New York, Registered f by 
Subscription Rate United Kingdom 95/-, other countries 100/- (Canada and U.S.A. $15 > ean nana Shorter ~4- pro eae. i cEnTs ABROAD—EU BOPE Memageries 
‘ Dawson (5.A.), Paris; Messageries, Hachette et Cie, Paris; W. H. Smith & Son, Parise and Brussels. CANADA—Wm. Dawson Subscription Service, Lid., Toronto; Gordon & 
aint Goteh, Lid., Toronto. U.S.A—Bastern News Co., 306 West llth Street, New York, 14, N.Y. wk ox News fy By k, ong te Dawson & Sons (8.A.), 
ie Cape Town. ASLA—W. Thacker @ Co., Lad., P.O. 190, Bombay. AUST. NEW ZBALAND Gordon” 


So Ne a ee | ae a hdl : 
ee Sp ees jae eee ; . TS Se ae 

Ai SE: eS a aR a ee ar, 2 | aie ae ike > 
Nest, 6) RRS Sia es mm Sa Se a neee — 
meter ce ee . ee lee - : sa aa eae senlenia Sakae —, oa ‘ “sree 
ae ; sea ooo ee a : _ 

: ee 
4 ; 
i : 
% J 
‘, 
“\ 
~ ~ ; a 
. THe (re 
mn acnorant  affP 
a ~ OmrectToRY gg: °4 
“Sk or y 
a Bartise a ff 
Fs Sao AVIATION re 4 2 
a Ea. va fs 
3 + AR “ 
oti * ™y ~e j / ff , 
iD i r Yj i 

: /, 

* Sty Y ij : 
be we : 
cit ee 4 4 

; ». 4 
é. ~ 
on ¥ x Vy, ee ie ; se ; A 
A ———_- 8 ~— | 
yong ' .s ¥ wre ie ee * 

a ‘, Pt. ie 
iS ‘ Mes 

Di . es a 

4 ‘ a 
wa FERPce \ 

; lt : 
os Frizt3}) Temple Press Books: Bowling Green Lane, London, E.C.| ' 
pe 
Poe eS 
rp 

; 

4 SEE Dennett = 
ae 
ea NN ee eee ; 

cy 
gh! { 
a Ps 

; 

: aT i 
ae i ; : ; eS io 5 Bi “ae a! 
Vaan | 4 Se ee "|, Spas a ee ee ihe A oe 


AUGUST 17, 1961 THE AEROPLANE 
and ASTRONAUTICS 


BURNLEY AIRCRAFT PRODUCTS LID. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 

Telephone 7681 Burnley (5 lines) Telegrams ** AIRCRAFT ** Burnley. 

REPAIR DIVISION: BRITANNIA WORKS - QUEENSGATE - BURNLEY Telephone 4102, 
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This D.H. Sea Vixen 


is about to touch down on H.M.S. ‘Ark Royal’ after an operational 
exercise. Operating in all weathers in climates varying from the 
heat of the Indian Ocean to the cold of the Arctic Circle the 
aircraft and its equipment must be designed and built to give 


unfailing service regardless of the conditions. 


Over eighty Lockheed Hydraulic components on this aircraft are 
proving their efficiency and reliability every day and every night 


of the year over the oceans of the world. 


one or Tis 
AUTOMOTIVE — 
_ PRODUCTS — 


Ste me a ; Oh ad ae 7 a a 2 Pa ee P comes ci ea ; 
‘. Te Be | ' ae s 5 ae | yar ae Pcs: - 
ee) eater ite Va Nie ‘ : & si Ce ae a a oe : oe a 
aE RO OMS po an a ee ois Bo act oe pie 
Ge ei . eee Sone By ieee ha SS a ea iS 
_ ae BN) ; ee oe Figs. ere ee ge 1) 
ene st ae ee ek Bee: ae “eee 
Bor eee 8 pee a ee "Sie ie: 5 We et 
Or ee: oa Pee; Sey. eee ae i 1 , 
WEF i. ‘| "chime Boa ae - os ; ; 
—W are yeu ‘ae ae a. as eae 
Mes ein ‘oon a ty Ee Pints Eyer ey, ee : os ) a + Se ee 
Wap iN ee ee Ce oe: 7 iene ee " EGE Seales : a Bee on T., 
ap pe: A Wem, hick ic fi oe : - ae ia - ae aa +! 
On haw, aa Sn ag crates. is nie he - 9 gall eam 
Pee ae: coe | = ag a Pee. a 7 eee 
ist ieee alae : er es Sie <a a See : 
era Pee ae is Bei: 2 iS a oe Se : ann a a 
eee ee bts Ch ue, eee Ns oo, i Is. ; . 
Dies 7. tin ASN ae a 
be Beta <. EP Vales ft , : 
? a = © oo ee z 
“wees: ‘ es % or . 
2% ae 3 
"Pr rs ¥ sucking r yo ee OE 
an i Swageee mee eh , A ge i 
7 % ee ‘bos 7 5 ~ F : Se re Wag 4 BF oi? , : 
‘ aA rm ra ye ee a . 
Ges si, ind + ss tee a a 4 > aie i “s ate j , ee ae ” * ee 
ee a Se e ry PIPER di) ; “i or ae eae ae he, . : : r : eee 
aaa Cire, —— 7 Bn Se py Sg ee EMR > gra oe Ta a aon Ryne lg te eee Pe en a 
“i a 3 i, sh got een ~ (pen <2 ie. yee Lo ae a Be tis 
Ss Bes (eh, a Sa ee a 
Pe: ee! o AG ar eis 5 Spin a Pie diate : . ae OO a 
43 A, og gf Be ae a OE RRO Bre eS ; e 5 ae : 
ahat . e 77 2 SUB ns Ta y Bios Mek : Yemrp a me ; 4 f + 
fe aoe if - ‘ ake Me a ee ™ ase ty ; & 
eee PGS 6 Pe a Sy ee : "I Sevan ee ey PB ago of: ae Bin aS nd 5 ca. ; 
ee . eS oe Te eS 5ey : * ? a a cae er ee. Gs ws A ve ee bs, : 
yee “a ; “tie AP , Poe a tf hee ae. A a oe ; : a : ‘ Bz 
Peers Tae y Sting, Sees Serie nee ay Se are ‘ 6.8 > ; : 
% ai 5 -" , Wisigg a eet * a ae SS NN LT edie Pe i Sac ey ; 7 eS tee ¥ fis ; 
Rene a : e iilag ge ‘ 2 eR ge Eu ee aera ie ace piri ; : ; i 
Must y.. 2g ra hee sie Bes Migisk tai) ir ® Shao eels ee 3 Og: Fo Oa 2 pe 9, 2S el he sy oP eg Or: ts 4 es 
S ae in a: a RRS 8 OS ee | a RECs OM mee a ae a: r Papen ot le. Ne ga “sy : zs 
ce Tea a Ae iy MRIs Cg tel Oe. ce en ee "sepsis 2 : ee & ae oe : 
Ncsiay et . ye Sy Ee ee tie Bil ca eer gat ttt ag. ee SL: ee , a ‘ ys pe: 
Soff ane eee = oe . © ee bis Daeg “ast ee sai tc Res tees “a 
mt . Ste: ae » ig r te pis “ ses a : ‘ oe ee Aig 
x. ae ea "aaa = ae = - \ ee HS Mase PA eG . oa 
a : ie f = es Me ES pe : ety) 8 : \: tig et eee : Zz rill y = 
eet. f ie ote? rrr, 5 Pygeevia ta 5 ‘ * mee or be . ri * mh 
i) nae a =? sett te perate t ens fe" oe: ‘ ’ = 
lg! cm ee a : s _ 7 . eae ty * & ape eee see at 
Peer Meee i . 5 a Ree, . <8 ee 
S het Bays Bh: . ne: a” ig eae ae Se ee . 
ty es ste a ai te ses pay, Ka. he * aS 
a) Se ' > ae ~ ali. SS . 
va Veo. Rie > ba ee a : se Ag, aie De ~~ iy 
aie Rh : eae Sh “ i ie ae é : i 
aie St EE a re . ; seer eee = 
a CONG Me septa js ¥ ON REED ap ane 3 
Sa re ‘ “ a Eh . - bie a is . 
Ca a _a- F e.” = ‘ sere * ae Hie *, ie 
ic fa, y ™” est 3 ay De om ‘ 5a = - tite ‘ oS 
sta x nas ees up, f ra * 2 aye * igi 4 . ite a, ™ F ‘We srs ae : 
can eae eer ay es “2 ee iaaaaialtes a ‘ Be oa" a 
= Pee ok ee ey eg 5 “yah Et 4 2 Be zy ate ita ™ eas 
ee or Me amalitie Bar ie ee : ite i ig ae ee ros BS TInt, “ae a * 
ae SS (lina a ~ ae ee oe “—- a Gan ee oe MS canon zy 
eA; a oe oe - oo 
a's ee A ea oy - ope vt ee © “WON Ge : 4 a a age rete se nein - se 
EE en ee et mASn cs a ie ee pr 
< ne ay ke ge ero eect Te : _ : OES. SS fact a ie 
2? pie ee the : , : perdi, : im ba - nen 4 
Me ie ay eee ie a i ; ‘ > : <s, ‘ys Be, ator ete ae Mis ie , ‘ ~~ es 
eae ee : ou ie. ee : : 3 * Sara tra. re iti S s 
Ce aneee hy: pss : . : maa a a ea we i ae ee a 
ete Be ay ; : ie acs 8 #7 “itd ati a a i ae 
; bot + la =. -isletsinabat > RSE ee © S o 
et a ° A ey = ell eros Sp near = Pisses eo amma gps 9 oe oat a 
it Face: Fee é re = FEE Bey 4 ne aha . te NS x a 
Opes Vee as Py Me Fares) hi ‘ Sr ee Daw a 
ments a 7, Poe? % me a Gr an ee a ye tee FP So steed =e s : 
CT te? are ese  < Ste, Sere “ in ae arn Z Jeg ; os ~ 
SM ot oe te = ose “Sie Bs oat “ea re aaeee , ‘ 
ey te  . : ; ; 3. aya eeurg pe 38 f 0 “ ie ae 4 
uo! Get a AN yy. gee Bt Me ee Ps S) ire ier » i). bea : 
eed! 3) Sy iis JRE Tee 3 aint oa ren Meh ee ia “ : 
sai ee <a ae a sah Soe eee a ‘ TLE A Pez: ” ; ; 
- | _a | OSU ae ey A a. , 
ay ype bere! S|. gl *. are Fn Stale ae rs my i of shy, . 
- i is fee eae oe ie be ae sone y oe attest iy ‘a wnt <n 3 
hot > RS ee ie anf ¥ aaa tay aie oa : 1 a . 
: iz ae: : Te bie i, = Me , ioe a “Titer aes. (2 . 
ee $y ee a eer, 8s, Se ee a 5 iat 
es) in a ae gr ‘ RES sk a Sc ee. en ae Ki em ae gS : : 
’ ee oe i a 4 pan. © a (ita the . eg 2s eabaaaas RTE eee so Kea ad > 
io eee : f - es aR bl i i ee 
can aa aN Ft ie Bu aippin fe on ed . 4 ed x: Pa sty — % ” 2 
Ro) ae: ee. Bieyk Sy a “ : > ; 
<2: aes ee Se, ‘ -y Sy. ae me : : : 
Pi age eae pe: eae . : if ae te G geht Pin 35 i ie TN . 
ae J +o * 3 ae , . ror ee * i 3 
Sie ces i nat Mi on ot ie a : 
po: aM Ba. ite: tee ; ar. ah * . Ke * y a Se rey Pi . 3 : 
PCM | vin ® ate cat ve alge * ee A 4 we. Pare US i “ 
We ly Rea ae “ ae Bite. ” “eae pis, oie oe Same $ dete 8 i er F ; : * : 
ee. io it, <a ee Ee ee OR er a * : 
me Lee Se ree Koo : 5 ; oie! aan 
Ja = i 4 aa ealge } iP ibe, *? 
rae a és : 
~~. ie 
“A a4 ; ae , 
ed i ~ : 
rat at oe 
ete? E 
yo Th y 
Re ay 
bee © ? _ E 
eS ey \ E 
—— - ; : 
oe x 3 
4, ie 
~t. Bis ap ‘ 
ee 4 4 i 
ee : 
oo re é 
eo ey Peed 
HRs is cart hey : ; 
rag y i eae nts + 
Ve Sant: See : : 
ott ag gts. : 
Pcs Stee : 
pe rie} 
yr ‘ 
Fea at aon i 
; ce 3, ae 
sr wa Fc) ie 
oy ee 
ae Ti rc = 
rg oe ? 
eS i A. 
Aes, 3 aed 2 
a ae mE, 
eee ee 
og & es E 
Tas, wk ae ‘ 
a: SCO ae - a= 
— a Trg al 4 ’ 5 \ eg ‘ 
if Oe ae: fens Ae oh aoa ae f: Bere SAD BRN NER e arty as: d = i “ey oe rie RES ai Be Rd 
ae. ea Saget ; =a i] ) 4 pone Brae eon aa oe : ee 7 ABs ee See ae ag 
age Che: oo on sd i ee <a sarin : Bese? : 
3 pea : : a Se ga So. ae ae ae 
nok he shal .. s, 7 a es fm 2s : i ah 
aie ae a a ee eg <6 es a 4 < pat sie er? ae, ae 
i 2 pia peaay’ ; a a ee hs RR BE) Sie Pe 
¥ ny ee ad wos ar gx ee ea aad : : 
bas ‘ of EPS mgt ca aes i a 2 etre ee BOS ie. 
= i ; a aes é d 5 Beret a pee gt a : 
Sai ‘ Brake % ce ‘ “a : ‘3 ; 
ye eens ieee a ie pes Saat ' ers ‘ 
i —-— ae oe age Ey. 
ie O35 ee 55 Y ae , 
‘os ve fee a oe. a oo . 
am a =e oy es ee: 
Pos “he be , Me a 
ee 7 ae e a 
pare kg LN ta Bie 5 Pag. J = pitas 3 = ee Bee... ‘ in re ” 
<7 te 7 oa > reek, . hl al hee Ue ea : ae teen 59 ee ee _ (a 
Meer, NE ae ee aly Sy ee oe 2 age us ila a B70 eS : 
a o, <a a ee crs (ree "oa., | <— i 
a TRE ee (4 Soy ORE Sen os - . cas te as i SS _ wit ae 
a) ee A Me te i ¥t HES 7 4 ee ey” 7 #38) a > 3 S aaa i ? eat “sd , aed 
ete a > ie} js i €3 s 3 + oe ee d egies, > tis eo Se ere: ae 
: } : 5 a oo eg eee abet SN ee ae a 3 gia oli Se oe ae ae 
ae we Pe ie! | a Leal SET a Ae eee - i 
. 3 ee ee ee 
| EES SS ee es r 
} ; SS: anes cee et epee os < re 
1 % 7 , eee , 
iF a BS 2 “. a pa. - v ns — 


: _. See nf 
ott < te ea 
a ee ee +4 
= ee Pea se ote 
: Bos ee cae oe 
: : : a ” a 
3 ee oon . 
z : _ Tt 50 Se eae ¥ Sy 
5 2 a Ee hens 
Rc ee 8 =e ed 
“eg ae cr Le: 
: a ae, a 
ee ee 2K 
ee, oa 
s : ee oes a 
| Gee ies sb ey Anes is ’ 
sees Patisc” ae a tah) hea 9 
Beowe «bye ‘ga _ ie 
eee “4 
: ig Ae rie ae Ry ie 
eee aaa cane 
ee as eo o 
re ey ae aie 
- SE aan : 
: s a tee ue. a 
2G a aR ice Nea a ns 
. - See Ass 
: eepeyee ns ati 
: : ESS is ane a a iy 
: ee ree Sy J 
Bee ce Sats in ea iid 
SSS EME ae 0 Seas ee ‘ten 
| eo oe ae es a: 
ES ae , 
ae 4 
es SS me 
y > eae ae. Bi es ar: 
pees Si" 2 SS ae Ree, 
; Ree ore oi 
: _ a bia ee teen 
: Sy Saale ak 
ek eo: ars! ig oes: 
: a en ie ae 
: ee re 
= Z Bere 2S oa 
Dorcel ys et heek 12 948 
F x Reena Pe att pe Bi, 
ay ae z 
ee ‘2 
- aes ee? er Ae 
“ S 3 ae re a eerie i 
- eee eae 2 i 
a ae 4 
: See? ee 
i a ie 
See a 
me gre ora 
: < See 3 
ees ee ae ee “3 
e =a 5 SUE a ies eae oe 
| BEETS ieee aa ae woe 
ENS ae ai ae Tye 
: : peas Ah eran i ae co oe 
Ree et ae 2: 
- | RS ere a ~ 3 
: er st Pax 
2 CaS gee 
a ae Mae Pie Ga “Sa 
OA area y 
; ICES oneal ee . 
“Eo ala 
E ~ Os A GS +a 
eee a ag 
0 Re i a ee “ed 
: re ee, 
ee ee Be Ne 4 
E ance te: ees rs jan 
ST ae ae cae 
Roe a a meee 
: : See oe Pe 
: = ST ag eet any 
Biri 4s ene ey) | eee 
“aan er ae: 
een ME ale 2 
Be rs ar Beer ae. eS: 
= : Beek “nl ao eee : 
3 : — Gere Lar ae a 
“re ae ee iF 
: aes < Pei ate 
SSS > alae ce: 
we is eg ns el a 
2 sae 7 ee aa > ee 
= 1 ee as ies 
ei epi oer oat 
eo “Taare: Vike aaa “% 
Nae caer ie poe: ~ mm ng 
Mie: ie eo a8 Ae 
: eo 3 a pd 
oo i ie a 
- eet a ay Pre” 
eae 2 Be vac aay . 
» SEAL, Sie ear aaa 4 
: : : ee a ese: 
Se ; 
ae eS od 
ae = 
ee ee ee AM 
+ . ; eee ae 
: : Seana ie ee 
Se ieee ange ana 
are ee DH ae 
: (oe Ain re a oad 
eR Ty ghee oon 
peat eT co rae 
<a See ore anal 
ens ae aoe 
: : ee : hee ae 
3 é E Bee io Sam ' ad os 
= : nt eer ae ey Se } a e, 
SG Se a 
SS See ee pee 
ee as Bary 
7 (BER gO) aaa re 
: ene Bet 
= EES Wee ee ion 7 “ 
: ‘See eee Bea a ie 7 
7 : St ae Wate . in§ 
0 a ee iy 
; Ree e.g Boe: - oe 
"SS ar ee a ae 
pa > Sas .% 
i eS ee a 
ee io: aera _ 
; : % * SOLER eel og 
op SS aa - 
ee eo 
3 a 2 i - 
ao oe 
‘eee Te ate Re: 
; ae: Se ee a ta 
: Sar Ee SSE a eae M 
Oh gee) Ua ae “o 
: E 7 AAEM” Gee Ve ei oF 
oC i 
2h Rae oe ee ae 
pe Se eae ie 
eae. a 2s Oe aaa a 
ine ona So ls in ee 6 
: Z aa ea a f me 
: estes rere ky ae: 
| Sa ee are ei ee . AS 
iets er of 
: Beteeyge Fe Py 
Sais 1, aii Sea 33 
aa Sars eae. a: 
: ae eS” - 
Ses Saga es ess. eae - 
= pa ane ages - 
ae Re ana eer ros: 
= “= aes 5. es a ne 
ae ee he gee 4 
re ee Oh Pol A Ny 7 
ASC et 
i Serene eg nee 
é 2 ee Eps 
: es 
= 2 Gorda rs, nara ‘ * ae we ~ 
: : gs ae 
25 eee 
E bats PS. 
= 23 +; |e anaia ye Seat es aie 
SR te oe ela 
a eee i is 
a (OS Sa eae eee ee my 
re 9 ES ayer a a, 
z .. ees ee ie. te 
Ee. sagt Sore Bre: es 
eee tee. : fo na - 
age Pe as ee 3 
Me a 
Sa ae a 
Me yt ag oe ea cay: 
Aaa eee ee 
2 aN a a he 
: a en ie es el 
< = SSD aa og? 4a 
igen Bee ay cy Be sar: ig 
Ree ge Basten oe ” oy 
Sees Ts, aS 
: & LS . BS 
. Soe ea ee ° ae 


